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[WHAT IS CLAIMED IS:] 

[CLAIM 1] A device for performing overhead termination 
processing and pointer processing in connection with a 
synchronous digital hierarchy, comprising : 

an overhead termination processing section for 
performing overhead termination processing of an input 
signal ; 

a clock switching section for switching an output 
from the overhead termination processing section from 
an overhead- termination-processing-side clock signal to 
a pointer -processing- side clock signal ; and 

a pointer processing section for subjecting, to 
pointer processing through time-division, an output from 
the overhead termination processing section which is 
based on the clock-processing- side clock and for which 
switching has been performed by the clock switching 
section . 

[CLAIM 2] A device for performing overhead termination 
processing and pointer processing in connection with a 
synchronous digital hierarchy , comprising : 

a plurality of overhead processing sections which 
are provided so as to correspond respectively to a 
plurality of input signals and perform overhead 
termination processing of the input signals in a mutually 
asynchronous manner ; 

a plurality of clock switching sections which are 
provided so as to correspond respectively to the overhead 



termination processing sections and switch outputs from 
the respective overhead termination processing sections 
from respective overhead- termin at ion- processing- side 
clocks to a common pointer-processing- side clock; 
5 a multiplexing section for multiplexing outputs 

from the respective overhead termination processing 
sections, which are based on the 

common-pointer-processing- side clock signal and for 

which switching has been performed by the clock switching 
10 sections; 

a pointer processing section for effecting pointer 

processing of an output from the multiplexing section 

through time division; and 

a de-multiplexing section for de-multiplexing an 
15 output from the pointer processing section into a 

plurality of output signals by means of switching the 

pointer-processing- side clock to a clock synchronous 

with the output signal. 

[CLAIM 3] The device for performing overhead termination 
20 processing and pointer processing in connection with a 

synchronous digital hierarchy according to claim 2, 

further comprising : 

a dummy signal generation section for generating 

a dummy signal, wherein 
25 the multiplexing section is configured so as to 

multiplex outputs from the respective overhead 

termination processing sections , the outputs having been 



2 



switched to a common-pointer-processing-side clock by 
the respective clock switching sections, and a dummy 
signal output from the dummy signal generation section; 
and a de-multiplexing clock to be used in the 
5 de-multiplexing section is used as the 
point er- processing- side clock . 

[Claim 4] The device for performing overhead termination 
processing and pointer processing in connection with a 
synchronous digital hierarchy according to claim 1 or 
10 2, wherein the clock switching section comprises 

latching sections for latching outputs from the 
overhead termination processing sections in accordance 
with the overhead- termination -processing- side clock; 
and 

15 a gate section which delivers outputs from the 

latching sections in accordance with the 
pointer -processing - side clock . 

[Claim 5] The device for performing overhead termination 
processing and pointer processing in connection with a 
20 synchronous digital hierarchy according to claim 1 or 
2 , wherein 

the pointer processing section comprises 
a pointer processing section common to respective 
channels ; and 

25 a storage section which stores data pertaining to 

the respective channels into assigned addresses and 
exchanges the stored data with the pointer processing 
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section . 

[Claim 6] The device for performing overhead termination 
processing and pointer processing in connection with a 
synchronous digital hierarchy according to claim 5, 
5 wherein the common pointer processing section is 
constituted as a 

triple -consecutive -reception -of -normal -pointer 
detection section; and the storage section is constituted 
as RAM for storing pointer information for each channel 
10 to be exchanged with the 

triple -consecutive -reception -of -normal -pointer 
detection section, 

[Claim 7] The device for performing overhead termination 
processing and pointer processing in connection with a 

15 synchronous digital hierarchy according to claim 5, 
wherein the common pointer processing section is 
constituted as a V5 byte detection section for detecting 
a V5 byte by comparison between an address value 
representing an absolute position of the receiving- side 

20 pointer with a received pointer value; and the storage 
section is constituted as RAM for storing pointer 
information for each channel to be supplied to the V5 
byte detection section. 

[Claim 8] The device for performing overhead termination 
25 processing and pointer processing in connection with a 
synchronous digital hierarchy according to claim 5, 
wherein the common pointer processing section is 
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constituted as an active pointer value updating section 
which produces a pointer write signal at the timing of 
a V3 byte and pointer increment /decrement information 
when an increment or decrement in pointer value has been 
5 detected, produces a pointer write signal at the timing 
of a V2 byte and received pointer information when no 
increment or decrement in pointer value is detected; and 
the storage section is constituted as RAM which 
writes pointer value increment /decrement information 

10 into addresses corresponding to respective channels when 
the active pointer value updating section has detected 
an increment or decrement in pointer value and which writes 
pointer information received at a timing of a V2 byte 
into addresses corresponding to the respective channels 

15 when the active pointer value updating section does not 
detect an increment or decrement in pointer value. 
[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] (Table of Contents) 
Industrial Field of Utilization 

20 Prior Art (Figs. 21 to 24) 

Problem that the invention is to solve 
Means for solving the problem (Figs. 1 and 2) 
Operation (Figs. 1 to 4) 
Embodiment (Figs. 5 to 20) 

25 Advantage of the Invention 
[0002 ] 

[Industrial Field of Utilization] The invention relates 
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to a device which performs overhead (hereinafter 
sometimes abbreviated as "OH") termination processing 
in a synchronous digital hierarchy (hereinafter 
sometimes abbreviated as "SDH"). With a view toward 
5 implementation of B-ISDN (Broadband Integrated Services 
Digital Network), the ITU-T (International 
Telecommunication Union - Telecommunication 
Standardization Sector) has standardized SDH as an 
internationally -unified digital hierarchy . 

10 [ 0003 ] SDH adopts a multiplexing method for multiplexing 
several low-order group signals by means of assigning 
overhead to the signals. For this reason, abundant 
overhead is available at each speed. Here, overhead is 
de-multiplexed into Section-Overhead ( SOH ) for a 

15 transmission line and Line-Overhead (POH) for a line. 
In general, there is adopted a method of multiplexing 
low-order group signals by means of adding POH to the 
signals and finally adding SOH to the signals. 
[0004] SDH adopts a method of displaying information 

20 (pointer) representing a frame head position (address) 
of each digital signal within a multiplexed frame. The 
pointer information is incorporated into overhead. 
Accordingly, at the time of transfer of information by 
way of a synchronous terminal network based on a SONET 

25 (synchronous optical network) or the ITU-T, OH 

termination and pointer processing, which are based on 
the SDH, become necessary. 
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[ 0005 ] 

[Related Art] Fig. 21 is a view schematically . showing 
a general STM (synchronous transfer mode) network. As 
shown in Fig. 21, transmission lines 100A, 100B, which 
5 are formed from optical fibers, are interposed between 
STM nodes 100. The STM network is constituted of the 
STM nodes 100 and the transmission lines 100A, 100B. 
Various terminals (phones, facsimile terminals , computer 
terminals, etc) are connected to the STM nodes 100 via 

10 a UNI ( User- to-Network Interface). 

[0006] Here, each of the STM nodes 100 has an NNI 
( Network- to -Node Interface) capability and an STM switch 
capability. As shown in Fig. 22, the STM node 100 
schematically comprises an O/E (Optical-electro 

15 conversion section) 101; an SOH processing section 102; 
a POH- termination-and-pointer-processing section 103; 
switching sections 104A, 104B; an SOH processing section 
105 ; and an E/O ( Electro - opt ical conversion section) 106. 
[0007] An optical signal (NNI frame signal) of, e.g., 

20 150 Mbps, transmitted over the transmission line 100A 
or 100B is converted into an electric signal by the O/E 
section 101. In the SOH processing section 102, the 
signal is subjected to processing pertaining to section 
overhead. The signal is then input to the 

25 POH- termination-pointer-processing section 103, where 
the signal is subjected to POH terminal processing and 
pointer processing in the SDH. Subsequently, a signal 
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to be sent to a terminal is delivered to a terminal by 
way of a switch section 10 4B. A through signal or a signal 
sent from a terminal is delivered to a POH processing 
section 104C by way of the switch section 104A, where 
5 the signal is subjected to processing pertaining to a 
POH . The signal is delivered to an SOH processing section 
105. Here, the signal is subjected to processing 
pertaining to SOH, whereby the signal is again converted 
back to light as a signal of 150 Mbps by means of the 
10 E/O section 106, The light is delivered to an opposing 
STM node 100. 

[0008] Incidentally, as shown in Fig. 23, the 
POH- termi nation -pointer- processing section 103 
comprises a POH termination processing section 201; a 
15 de -mult iplexing section ( DMUX section) 202; a plurality 
of pointer processing sections 203-1 to 203-n (where "n" 
is an integer of two or more) ; and a multiplexing section 
(MUX section) 204. In reality, the 

POH- termination-pointer-processing section 103 has 
20 three sets of circuits, the circuit being shown in Fig. 
23. Here, the POH termination processing section 201 
subjects input data Dil to POH termination processing, 
as well as receiving another timing signal (Jl byte) Til 
and a clock signal Cil . 
25 [0009] The DMUX section 202 de-multiplexes an output 
from the POH termination processing section 201 into only 
signals which are equal in number to channels. The 



pointer processing sections 203-k (k = 1 to "n") are 
provided so as to correspond to respective channels, 
thereby effecting re- assignment of pointers. To this 
end, each of the pointer processing sections 203-k 
5 comprises a pointer receipt processing section 203-kl; 
elastic memory (ES section) 203-k2; and a pointer 
transmission processing section 203-k3. 
[0010] Here, the pointer receipt processing section 
203-kl performs processing (pointer receipt processing) 

10 for finding a VI byte, a V2 byte, and a V5 byte. The 
ES section 203-k2 is a storage section which writes V5 
byte information produced by the pointer receipt 
processing section 203-kl and phone call information at 
a timing of the input clock signal Cil and which reads 

15 information at a timing of an output clock signal Col. 
The pointer transmission processing section 203-k3 
performs detection and rewriting (pointer transmission 
processing) of a VI byte and a V2 byte from V5 byte 
information read by the ES section 203-k2. 

20 [0011] The MUX section 204 multiplexes data output from 
respective pointer processing sections 203-k and outputs 
multiplexed data. In a conventional example shown in 
Fig. 23, the DMUX section 202 converts the data that have 
been subjected to OH termination by serial- to-parallel 

25 (S/P) conversion, in accordance with a multiplexing level 
n n" of input data. Each of the pointer processing 
sections 203-k individually performs re-assignment of 
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a pointer. Outputs from the respective pointer 
processing sections 203-k are subjected to 
parallel- to- serial (P/S) conversion performed by the MUX 
section 204. The thus - convert ed signals are output. 
5 Fig. 24 shows a timing chart relating to those processing 
operations . 

[0012] In the case of the conventional example, an input 
clock signal and an input timing are passed from the 
POH- termination-processing section 201 to the DMUX 

10 section 202 , along with input data . By means of the DMUX 
section 202, the input clock signal and the input timing 
are passed to the respective pointer processing sections 
203-k (see Dill to Diln and Till to Tiln shown in Fig. 
23) . A pointer processing section 203-kl uses the clock 

15 signal and the input timing as a timing and clock signal 
for writing data into an ES section 203-k2. An output 
clock signal and an output timing signal are passed from 
the MUX section 204 to the respective pointer processing 
sections 203-k (see Toll to Toln shown in Fig. 23). The 

20 pointer transmission processing section 203-k3 uses the 
clock and timing signals as timing and clock signals for 
reading data from the ES section 203-k3. 
[0013] 

[Problem that the invention is to solve] However, under 
25 such a conventional method, the number of pointer 

processing sections 203-k is incremented in proportion 
to an increment in the multiplexing level ™n" of input 

10 



data . This results in an increment in the sizeof acircuit. 
Taking this into account , under the present circumstances 
the multiplexing level "n" cannot be incremented much. 
[0014] Under the conventional method, an input clock 
5 timing signal (see Cill to Ciln and Till to Tiln shown 
in Fig. 23) and an output clock timing signal (see Coll 
to Coin, Toll to Toln shown in Fig. 23) are input to the 
pointer processing section 203-k. The pointer receipt 
processing section 203-kl and a pointer transmission 

10 processing 203-k3 operate at different clock signals 
(Cill and Coll shown in Fig. 23) . For this reason, there 
must be adopted a configuration in which input data are 
de-multiplexed into data sets which are equal in number 
to the channels; the data are processed on a per-channel 

15 basis ; and the data sets are again multiplexed and output . 
[0015] Specifically, as mentioned previously, 
according to the conventional pointer technique a 
plurality of channels are subjected to parallel 
processing. For this reason, processing circuits must 

20 be provided in equal number with the channels. Hence, 
there has arisen a problem of an increment in the size 
of a circuit and difficulty in addressing a current massive 
traffic volume. The invention has been conceived in 
light of such a problem. Under today's circumstances 

25 in which high-speed processing has become possible in 
association with progress in development of LSI 
technology, the invention aims at providing an overhead 
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termination and pointer processing device which enables 
a shift from parallel pointer processing to serial point er 
processing and implementation of a higher- speed , smaller 
circuit and which is based on synchronous digital 
hierarchy . 
[0016] 

[Means for Solving the Problem] Fig. 1 is a block diagram 
showing the principle of the invention. As shown in Fig. 
1, reference numeral 1 designates an overhead termination 
processing section (OH termination processing section) . 
The OH termination processing section 1 performs overhead 
termination processing of an input signal. Reference 
numeral 2 designates a clock switching section. The 
clock switching section 2 switches an 
overhead- termination-processing- side clock to a 
point er- processing- side clock . 

[0017] Reference numeral 3 designates a pointer 
processing section. The pointer processing section 3 
subjects, to pointer processing through time-division, 
an output from the OH termination processing section 1 
which is based on the clock-processing- side clock and 
for which switching has been performed by the clock 
switching section 2 (these are constituent elements of 
Claim 1). Fig. 2 is a principle block diagram showing 
another mode of the invention. As shown in Fig. 2, 1-1 
through 1-N (N is an integer of 2 or more) designate 
overhead termination processing sections. Respective 
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overhead termination processing sections 1-j ( j = l to N) 
are provided so as to correspond respectively to a 
plurality (N) of input signals. The respective input 
signals are subjected to overhead termination processing 
in a mutually asynchronous manner. 

[0018] Reference numerals 2-1 to 2-N designate clock 
switching sections. Respective clock switching 
sections 2-j are provided so as to correspond to the 
respective OH termination processing sections 1-j. The 
clock switching sections switch outputs from the 
respective OH termination processing sections 1-j from 
respective an overhead- termination -processing- side 
clock to a common pointer-processing- side clock. 
Reference numeral 4 designates a multiplexing section. 
The multiplexing section 4 multiplexes outputs from the 
respective OH termination processing sections 10 j which 
have been switched to a common pointer- processing- side 
clock by the respective clock switching sections 2-j. 
[0019] Reference numeral 4 designates a pointer 
processing section. The pointer processing section 3 
perform pointer processing of an output from the 
multiplexing section 4 through time division. Reference 
numeral 5 designates a de-multiplexing section. The 
de-multiplexing section 5 switches an output from the 
pointer processing section from the 

pointer-processing- side clock Co and a timing Tp to a 
clock Co and a timing To which are synchronous with an 
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output signal, thereby de -mult iplexing the output from 
the pointer processing section 3 into a plurality of output 
signals (those elements are constituent elements of claim 
2) . 

5 [0020] The device shown in Fig . 2 comprises a dummy signal 
generation section for generating a dummy signal, and 
a multiplexing section 4 is configured to multiplex 
outputs from the respective overhead termination 
processing sections 1-j, which are based on the 

10 common-pointer-processing-side clock signal and for 

which switching has been performed by the clock switching 
sections 2-j. A de-multiplexing clock to be used by the 
de-multiplexing section 5 may be used as the 
pointer-processing- side clock (Claim 3). 

15 [0021 ] In relation to the device shown in Figs. 1 and 
2, the clock switching sections 2, 2-j and the pointer 
processing section 3 may be configured in the manner as 
mentioned below. Specifically, each of the clock 
switching sections 2, 2-j may be configured to comprise 

2 0 a latching section for latching an output from the overhead 
termination processing sections 1 , 1- j in accordance with 
the overhead- termination-processing- side clock; and a 
gate section which outputs an output from the latching 
section in accordance with the pointer-processing- side 

25 clock (Claim 4). 

[0022] The pointer processing section 3 can be 
configured to comprise a pointer processing section 

14 



common to respective channels ; and a storage section which 
stores data pertaining to the respective channels into 
assigned addresses and exchange the stored data with the 
pointer processing section (Claim 5). At this time, 
5 the common pointer processing section can be constituted 
as a triple-consecutive- reception -of -normal -pointer 
detection section; and the storage section can be 
constituted as RAM for storing pointer information for 
each channel to be exchanged with the 
10 triple- cons ecutive- reception -of -normal -pointer 
detection section (Claim 6)* 

[0023] The common pointer processing section is 
constituted as a V5 byte detection section for detecting 
a V5 byte by comparison between an address value 

15 representing an absolute position of the receiving- side 
pointer with a received pointer value. The storage 
section can be constituted as RAM for storing pointer 
information for each channel to be supplied to the V5-byte 
detection section ( Claim 7 ) . Further , the common pointer 

20 processing section is constituted as an active pointer 
value updating section which produces a pointer write 
signal at the timing of a V3 byte and pointer 
increment /decrement information when an increment or 
decrement in pointer value has been detected, produces 

25 a pointer write signal at the timing of a V2 byte and 
received pointer information when no increment or 
decrement in pointer value is detected. The storage 
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section can be constituted as RAM which writes pointer 
value increment /decrement information into addresses 
corresponding to respective channels when the active 
pointer value updating section has detected an increment 
5 or decrement in pointer value and which writes pointer 
information received at a timing of a V2 byte into 
addresses corresponding to the respective channels when 
the active pointer value updating section does not detect 
an increment or decrement in pointer value (Claim 8). 
10 [0024] 

[Operation] First, in a device of the invention shown 
in Fig. 1 which performs overhead termination processing 
and pointer processing in connection with a synchronous 
digital hierarchy, the overhead termination processing 

15 section 1 performs overhead termination processing of 
an input signal. The clock switching section 2 switches 
an output from the overhead termination processing 
section 1 from an overhead- termination-processing- side 
clock signal to a pointer-processing- side clock signal. 

20 The pointer processing section 3 subjects, to pointer 
processing through time-division, an output from the 
overhead termination processing section 1 which is based 
on the clock-processing- side clock and for which 
switching has been performed by the clock switching 

25 section 2 (Claim 1). 

[0025] Fig. 3 shows an example of timings (phase 
relationship) of data appearing at individual sections 

16 

1, 



of the device shown in Fig. 1. In relation to the device 
of the invention shown in Fig. 2 which performs overhead 
termination processing and pointer processing in 
connection with a synchronous digital hierarchy, the 
5 respective overhead processing sections 1-j perform 
overhead termination processing of the input signals in 
a mutually asynchronous manner. The respective clock 
switching sections 2- j switch outputs from the respective 
overhead termination processing sections 1-j from 

10 respective overhead- termination -processing- side 

clocks to a common pointer-processing- side clock. The 
multiplexing section 4 multiplexes outputs from the 
respective overhead termination processing sections 1-j , 
which are based on the common-pointer-processing- side 

15 clock signal and for which switching has been performed 
by the clock switching sections 2-j. The pointer 
processing section 3 effects pointer processing of an 
output from the multiplexing section 4 through time 
division. The de -multiplexing section 5 de-multiplexes 

20 an output from the pointer processing section 3 into a 
plurality of output signals by means of switching the 
pointer-processing- side clock Cp and a timing Tp to a 
clock Co and a timing To, which are synchronous with the 
output signal (Claim 2). 

25 [0026] Fig. 4 shows an example of timings (phase 

relationship) of data appearing at individual sections 
of the device shown in Fig. 2. When the device shown 
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in Fig. 2 is equipped with a dummy signal generation 
section v the multiplexing sect ion 4 is- configured so as 
to multiplex outputs from the respective overhead 
termination processing sections l-j, the outputs having 
been switched to a common-pointer-processing-side clock 
by the respective clock switching sections 2-j, and a 
dummy signal output from the dummy signal generation 
section. At this time, a de-multiplexing clock to be 
used in the de -mult iplexing section 5 is used as the 
pointer-processing- side clock (Claim 3). 
[0027] In the device shown in Figs. 1 and 2, when each 
of the clock switching sections 2 and 2-j is constituted 
of a latching section and a gate section, the latching 
section latches outputs from the overhead termination 
processing sections 1, l-j in accordance with the 
overhead- terminat ion -processing- side clock ; and the 
gate section delivers outputs from the latching sections 
in accordance with the pointer-processing-side clock 
(Claim 4). When the pointer processing section 3 is 
constituted of a pointer processing section common to 
respective channels and a storage section. The storage 
section stores data pertaining to the respective channels 
into assigned addresses and exchanges the stored data 
with the pointer processing section (Claim 5). 
[0028] At this time, the common pointer processing 
section is constituted as a 

triple- cons ecu tive- reception - of -normal -pointer 
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detection section, and the storage section is constituted 
as RAM. In this case, the RAM stores pointer information 
for each channel to be exchanged with the 
triple - consecutive - reception- of - normal- pointer 
5 detection section ( Claim 6). Further, the common pointer 
processing section is constituted as a V5 byte detection 
section for detecting a V5 byte by comparison between 
an address value representing an absolute position of 
the receiving - side pointer with a received pointer value ; 

10 and the storage section is constituted as RAM for storing 
pointer information for each channel to be supplied to 
the V5 byte detection section (Claim 7). 
[0029] When the common pointer processing section is 
constituted as an active pointer value updating section, 

15 and the storage section is constituted of RAM, In this 
case, the active pointer value updating section produces 
a pointer write signal at the timing of a V3 byte and 
pointer increment /decrement information when an 
increment or decrement in pointer value has been detected , 

20 produces a pointer write signal at the timing of a V2 
byte and received pointer information when no increment 
or decrement in pointer value is detected. The RAM writes 
pointer value increment /decrement information into 
addresses corresponding to respective channels when the 

25 active pointer value updating section has detected an 
increment or decrement in pointer value and writes pointer 
information received at a timing of a V2 byte into 



addresses corresponding to the respective channels when 
the active pointer value updating section does not detect 
an increment or decrement in pointer value (Claim 8). 
[ 0030 ] 

5 [Embodiments] An embodiment of the invention will now 
be described by reference to drawings. Fig. 5 is a block 
diagram showing an embodiment of the invention. Fig. 
5 shows a POH termination and pointer processing device 
in an STM node (the device corresponds to the POH 
10 termination -pointer- processing section 103 shown in Fig . 
22 ) . 

[0031] As shown in Fig . 5, the POH termination and pointer 
processing device is constituted of three POH termination 
processing sections 11-1 to 11-3; three clock switching 

15 sections 12-1 to 12-3; a multiplexing section (MUX 

section) 14; a common pointer processing section 13; a 
de-multiplexing section ( DMUX section) 15; and a dummy 
signal generation section 16. Here, POH termination 
processing sections 11- j are provided so as to correspond 

20 to three respective input signal channels (a signal of 
50 Mbps) . Input signals are subjected to POH termination 
processing in a mutually- asynchronous manner. 
[0032] The respective clock switching sections 12- j are 
provided so as to correspond to the respective POH 

25 termination processing sections 11- j. Outputs (e.g., 
input data Di j , a timing signal Ti j ) from the respective 
OH termination processing sections 11- j are switched from 



outputs based on respective overhead termination 
processing clock signals Cij to those based on a common 
pointer-processing- side clock signal Co j . As shown in 
Fig. 8, each of the clock switching sections 12-j is 
5 constituted of a latching section 12-j-l having three 
latches 12-j-ll to 12-j-13 for latching an output from 
the POH termination processing section at a POH 
termination processing side clock signal Cij (i.e., a 
clock signal Ci j ' formed by subjecting the POH termination 

10 processing clock signal Cij to 1/3 frequency division); 
a latching section 12- j-2 having three AND gates 12- j-21 
to 12-j-23 and an OR gate 12- j-24 for outputting an output 
from the latch section 12-j-l according to a 
point er-processing- side clock signal Co (i.e., a clock 

15 signal Co' formed by subjecting the 

pointer-processing- side clock signal Co to 1/3 frequency 
division); and a latching section 12-j-3 which latches 
an output from the gate section 12-j-2 at the 
pointer-processing- side clock signal Co. 

20 [0033] Each of the clock switching sections 12-j has 
frequency dividers 12-j-4 and 12-j-5 which subject the 
POH termination processing clock signal Cij and the 
pointer-processing- side clock signal Co to 1/3 frequency 
division and send the resultant signals to the latches 

25 12-j-ll to 12-j-13 or the AND gates 12-j-21 to 12-j-23. 
The dummy signal generation section 16 produces dummy 
signals (dummy data DM, and a dummy timing signal Ti4). 



[0034] The MUX section 14 multiplexes outputs from the 
respective POH termination processing sections 11-j 
which have been switched to the common 
pointer-processing-side clock signal Co by the 
5 respective clock switching sections 12-j and a dummy 
signal output from the dummy signal generation section 
16. To this end, as shown in Fig. 9, the MUX section 
14 comprises an MUX section 14a for multiplexing data 
Di j ' ( j = l to 3) output from the respective POH termination 

10 sections 11-j and a dummy (DM) signal output from the 
dummy signal generation section 16; an MUX section 14b 
for multiplexing timing signals Ti j ' (j = 1 to 3) from 
the respective POH termination sections 11-j and a dummy 
signal (Ti4) output from the dummy signal generation 

15 section 16 ; and a h frequency divider 14c which produces , 
from the pointer-processing- side clock signal Co and a 
point er-processing- side timing signal To, a multiplex 
signal to be output to the MUX sections 14a, 14b. 
[0035] The MUX section 14a has four AND gates 14a-l 

20 to 14a-4 and an OR gate 14a-5. The MUX section 14b has 
four AND gates 14b-l to 14b-4 and an OR gate 14b-5. The 
pointer processing section 13 subjects an output from 
the MUX section 14 to pointer processing (i.e., 
re - as signment of a pointer) through timing division 

25 processing. For this reason, the pointer processing 
section 13 has a pointer receipt processing section 13-1, 
elastic memory (ES section) 13-2, and a pointer 
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transmission processing section 13-3. 

[ 00 36 ] Here , the pointer receipt processing section 13-1 
performs processing for finding a VI byte, a V2 byte, 
and a V5 byte (i.e., pointer receipt processing). The 
5 ES section 13-2 is a storage section which writes the 
V5 byte information acquired by the pointer receipt 
processing section 13-1 and phone call information at 
a timing signal T14 output from the MUX section with the 
clock signal Co and which reads information at a 

10 pointer-processing- side timing signal To by use of the 
clock signal Co. A pointer transmission processing 
section 13-3 rewrites a VI byte and a V2 byte (i.e., 
subjects the VI and V2 bytes to pointer transmission 
processing) from the information read by the ES section 

15 13-2. The pointer receipt processing section 13-1, the 
elastic memory (ES section) 13-2, and the pointer 
transmission processing section 13-3 perform a 
multiplexing operation for a given period of time on a 
per-channel basis . 

2 0 [ 0037 ] The DMUX section 15 de -multiplexes an output from 
the pointer processing section 13 into a plurality of 
output signals (data Dol to Do3). In this example, a 
clock signal for multiplexing and de -mult iplexing 
purpose to be used by the MUX section 14 and the DMUX 

25 section 15 is employed as the pointer-processing- side 
clock signal Co. When a dummy signal is not multiplexed 
by the MUX section 14, the DMUX section 15 must switch 
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an output from the pointer processing section 13 from 
the pointer-processing- side clock timing to a clock 
timing synchronous with an output signal. 
[0038] By means of the configuration, the following 
5 operation is performed. In the embodiment, three sets 
of signals exist ; that is , a set comprising an STS - 1 - level 
signal (data Dil), a clock signal (Cil), and a timing 
signal (Til) ; aset comprising an STS - 1 - level signal ( data 
Di2), a clock signal (Ci2), and a timing signal (Ti2); 

10 and a set comprising an STS-l-level signal (data Di3), 
a clock signal (Ci3), and a timing signal (Ti3). These 
signal sets are input asynchronously with each other. 
Here , an STS - 1 - level signal is as sumed to represent 1 -byte 
data at two-parallel four clock cycles. 

15 [0039] The signals are subjected to 2-to-8 

serial- to-parallel conversion (S/P) by the POH 
termination processing sections 11-1 to 11-3. After the 
signals have been converted into 1-byte data at 
eight -parallel one clock, the data are further subjected 

20 to OH processing and clock switching processing. Among 
the output data that have been subjected to OH processing, 
an OH data portion is taken as dummy data in subsequent 
processing operations . 

[0040] The clock switching sections 12-1 to 12-3 switch 
25 the respective STS-1 signals to a timing (clock) signal 
Co' produced by the MUX section 14 on the basis of the 
system clock signal Co. The MUX section 14 adds 8-bit 



dummy data to each of outputs from the respective clock 
switching sections 12-1 to 12-3, thereby incrementing 
the volume of data to 32 bits. The outputs are subjected 
to parallel- to- serial ( P/S ) conversion at a ratio of 32:8. 
5 The resultant data or signals are output (i.e., as data 
D14 and a timing signal T14). 

[0041] The pointer processing section 13 re-assigns a 
VT-level pointer to data at the system timing To and 
outputs the resultant data (i.e., data D13). The DMUX 

10 section 15 does not subject an output from the pointer 
processing section 13 to serial- to-parallel (S/P) 
conversion at a ratio of 8:32 and curtails 8-bit dummy 
data, thereby producing sets of pointer processing 
outputs. Further, an output data format is also 

15 subjected to P/S conversion at a ratio of 8:4. 

[0042] Figs. 6 and 7 show signal timings at individual 
sections. In this way, attention has been paid to the 
periodicity of data multiplexing in connection with input 
data based on an SDH. The pointer processing circuit 

20 is used in a time-sharing manner. In order to activate 
the pointer processing section 13 at an output clock timing , 
there are provided clock switching sections 12- j, each 
switching an output from the POH termination processing 
section 11- j to an output clock timing. A common pointer 

25 processing clock signal is input to the respective clock 
switching sections 12- j, to thereby synchronize and 
multiplex outputs from the respective clock switching 
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sections 12- j . The thus-multiplexed output is subjected 
to pointer processing in the pointer processing section 
13. An output from the pointer processing section is 
de-mult iplexed , thereby producing respective pointer 
processing outputs. This yields the following effects 
or advantages . 

[0043] (1) The number of pointer processing sections 
13 is reduced to one. As a result, a logic section of 
the pointer processing section 13 is shared , thereby 
reducing the size of a circuit . 

( 2 ) The pointer processing section 13 operates at a single 
clock signal. As a result, a circuit configuration of 
the common pointer processing section 13 which performs 
time-division processing can be applied to a plurality 
of POH- terminat ion -and -pointer processing operations 
which are asynchronous with each other . 

( 3 ) A circuit configuration of the common pointer 
processing section 13 which performs a time division 
operation can be applied to a plurality of 

POH- terminat ion -and -pointer- processing operations 
which are asynchronous with each other. A further 
reduction in the size of a circuit can be realized. 
[0044] (4) By addition of dummy data, a clock signal 
of the pointer processing section 13 can be used as an 
output clock signal, thereby obviating a necessity for 
producing a clock signal for a pointer processing section 
and reducing the size of a circuit. Specifically, in 
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the case of input data of certain multiplexing level, 
a desired function can be implemented by use of a circuit 
of smaller size as compared with that employed in pointer 
processing under a conventional method, A circuit of 
certain size can process a signal of great er multiplexing 
level than a signal processed by a conventional circuit. 
There can be realized a circuit configuration for 
effecting serial point processing of a plurality of data 
inputs which are asynchronous with each other. As a 
result , the size of a circuit can be reduced significantly , 
while obviating a necessity for producing a system clock 
signal specifically designed for a pointer processing 
section . 

[0045] Consecutive triple detection of reception of a 
normal pointer, updating of an active pointer value, and 
detection of a V5 byte can be described as specific 
examples of pointer processing performed by the pointer 
processing section 13. One example circuitry for 
performing these operations is shown in Fig. 10. The 
circuitry shown in Fig. 10 is equipped with a 
triple- consecutive - reception -of -normal -pointer 
detection circuit 20, an active pointer updating circuit 
30, and a V5 byte detection circuit 40. 
[0046] First, the 

triple -consecutive -reception -of -normal -pointer 
detection circuit 20 will be described. The circuit 20 
enables detection of triple consecutive receipt of a 



27 



normal pointer through serial processing. As shown in 
Fig. 11, the circuit 20 has a normal pointer detection 
circuit 21; a comparison section 22; a data-all-one 
conversion section 23; and a common pointer processing 
5 section including AND gates 24, 25 serving as logical 
AND circuits. Further, the circuit 20 comprises RAM 
(storage section) 26 and an address generation section 
( RAM control section ) 27. The RAM 2 6 stores , inarequired 
address, pointer information for each channel which is 

10 to be exchanged with 

triple- consecutive -reception -of -normal- pointer 
detection sections (see elements 22 to 25). The address 
generation section 27 extracts from the RAM 26 pointer 
information corresponding to a channel. 

15 [0047] Here, the normal pointer detection circuit 21 
determines whether or not a received pointer is a normal 
pointer. The comparison section 22 detects a match 
existing between a point value of the frame obtained by 
the RAM 26 and the received pointer. Further, the 

20 data-all-one conversion section 23 sets all inputs to 
the RAM 26 to "one" when the received pointer is not a 
normal pointer. The data-all-one conversion section 23 
comprises an inversion circuit 23-1 for inverting an 
output from the normal pointer detection circuit 21; and 

25 an OR gate 23-2 which produces a logical OR product between 
an output from the inversion circuit 23-1 and the received 
pointer . 
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[0048] The AND gate 24 produces a logical AND product 
between an output from the normal pointer detection 
circuit 21 and an output from the comparison section 22. 
Further, the AND gate 25 produces a logical AND product 
5 between an output from the AND gate 24 and an output from 
the RAM 26. An output from the AND gate 25 becomes an 
output from the circuit 20 . Consequently, in the circuit 
shown in Fig. 11, a received pointer is input to both 
the normal pointer detection section 21 and the comparison 

10 section 22. The comparison section 22 compares the 

received pointer with information about a pointer of a 
preceding frame read from an address of the RAM 26 
corresponding to a predetermined channel. A result of 
comparison is written into the address of the RAM 26 

15 corresponding to a predetermined channel for retaining 
data to the next frame. Concurrently, a logical AND 
product between a result of detection of a coincidence 
performed by the comparison section 22 and a result of 
detection of an identical pointer value (performed by 

20 the RAM 26) is taken as a result of consecutive triple 
receipt of a normal pointer. 

[0049] Fig. 12 is a view showing the configuration of 
the RAM 26. Bit 1 shown in Fig. 12 designates detection 
of an identical pointer value. When a normal pointer 
25 identical with that of a preceding frame (a bit 2 shown 
in Fig. 12) is received, the bit 1 becomes high. The 
bit 2 shown in Fig. 12 is for retaining a received pointer 
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to the next frame. There is a necessity for retaining 
information as to whether or not a received pointer is 
a normal pointer. When a pointer other than a normal 
pointer is received, the data-all-one conversion section 
5 23 sets all the bits 2 shown in Fig. 12 to high. 

Accordingly, addition of a new bit, such as a bit 3 shown 
in Fig. 12, is prevented. Specifically, only information 
about the bits 1 and 2 shown in Fig. 12 is stored in the 
RAM 26 so as to correspond to channels. 

10 [0050] Triple consecutive receipt of a normal pointer 
will now be described by taking processing of a VT pointer 
of STS transmission format as an example. Triple 
consecutive receipt of a normal pointer is detected at 
a timing of a V2 byte. A timing chart is shown in Fig. 

15 13. The following can be seen from Fig . 13. Specifically, 
provided that the circuit 2 0 operates at a received pointer 
value ™ " and receives " " in a frame 2, the output 2 
from the RAM 26 becomes unequal to the received pointer 
(i.e., a pointer value of the preceding frame). An 

20 input 1 to the RAM 26 (detection of an identical pointer) 
becomes 0. 

[0051] When "INV" (a pointer which is not a normal 
pointer) has been received through the frame 3, the 
data-all-one conversion section 23 sets all bits of the 
25 received pointer to one. The pointer is written into 
the RAM 26 as the input 2. Subsequently, when n " is 
received three times consecutively in frames 4, 5, and 
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6, in frame 6 the received pointer value becomes equal 
to the output 2 from the RAM 26, and the output 2 from 
the RAM 26 becomes equal to one . Thus , triple consecutive 
receipt of a normal pointer (NORx3) is detected. 
5 [0052] As a result, when triple consecutive receipt of 
a normal pointer is detected through serial processing, 
the number of bits of the RAM 26 to be used can be reduced. 
Consequently, there can be provided means for minimizing 
the size of a circuit and power consumption. Next, the 

10 active pointer value updating circuit 30 will now be 
described. When having detected an increment or 
decrement in pointer value ( an increment in pointer value 
is often referred to as "INC"; a decrement in pointer 
value is often referred to as "DEC"; and an increment 

15 or decrement in pointer value is referred to as an 

n INC /DEC " ) , the circuit 30 produces a pointer write signal 
at a timing of a V3 byte and produces pointer value 
increment /decrement information. When neither an 
increment nor a decrement (INC/DEC) in pointer value is 

20 detected, a pointer write signal is produced at a timing 
of V2 byte, and received pointer information is also 
produced. Therefore, as shown in Fig. 16, the active 
pointer value updating circuit 30 has , as a common pointer 
processing section, an INC/DEC detection circuit 31, a 

25 pointer value increment /decrement section 32, selectors 
33, 34, and an AND gate 35. Further, the active pointer 
value updating circuit 30 has RAM 36 and an address 



generation section (RAM control section) 37. When the 
active pointer value updating section (see the members 
31 through 35) has detected an increment or decrement 
in pointer value (INC/DEC), pointer value 
5 increment /decrement information is written into 

addresses on the RAM 36 corresponding to the respective 
channels . When the active pointer value updating section 
does not detect any increment or decrement in pointer 
value, received pointer information is written into 

10 addresses corresponding to the respective channels at 
a timing of V2 byte. The address generation section 37 
acquires from the RAM 36 pointer information 
corresponding to a channel. A pointer absolute address 
generation section 42, which will be described later, 

15 doubles as the address generation section 37. 

[0053] Here, the INC/DEC detection circuit 31 detects 
an increment or decrement in a pointer value upon receipt 
of received pointer information. A result of detection 
is input to the pointer value increment /decrement section 

20 32 and the selector 33. When the INC/DEC detection 
circuit 31 has detected an increment or decrement in 
pointer value, the pointer value increment /decrement 
section 32 produces pointer value increment /decrement 
information (i.e., a preceding pointer value +1 or a 

2 5 preceding pointer value - 1 ) . When the INC /DEC detection 
circuit 31 does not detect any increment or decrement 
in pointer value, received pointer information (a 



preceding pointer value +0) is produced. 
[0054] When the INC/DEC detection circuit 31- has 
detected an increment or decrement in pointer value, the 
selector 33 selects a V3 byte timing signal and supplies 
5 the signal as a pointer write signal to the RAM 36. In 
contrast, when the INC/DEC detection circuit 31 does not 
detect any increment or decrement in pointer value, the 
selector 33 selects a V2 byte timing signal and supplies 
the signal as a pointer write signal to the RAM 36. 

10 [0055] In response to a signal output from the AND gate 
3 5 , the selector 3 4 selects a received pointer or an output 
from the pointer value increment /decrement section 32. 
The AND gate 35 produces a logical AND product between 
a triple- consecutive -receipt - of - a- normal -pointer 

15 detection signal NORx3 (this signal is high when a normal 
pointer has been received consecutively three times) and 
a V2 timing signal. An output from the AND gate 35 is 
a selection control signal for the selector 34. 
[0056] An output from the RAM 36 is supplied to an input 

20 side of the pointer value increment /decrement section 
32 as well as to a comparison section 42 of a V5 byte 
detection circuit 40 as information about an active 
pointer value (ACT-PTR value). An ACT-PTR value is 
updated at the time of detection of INC/DEC, for the 

25 following reasons. Specifically, V5 byte is detected 
on the basis of an ACT-PTR value, an ACT-PTR value must 
assume a pre-updating value during a period from V2 byte 



to V3 byte. Therefore, the ACT-PTR value is considered 
to be preferably changed at V3 byte and subsequent bytes , 
where pre-updating ACT-PTR value is not required (see 
Fig. 17). 

5 [0057] Consequently, in relation to the circuit shown 
in Fig. 16 , the INC/DEC detection circuit 31 first detects 
an INC/DEC from a received pointer. If no INC/DEC is 
detected, the received pointer is written into the RAM 
36 at a timing of V2 byte. Conversely, if an INC/DEC 
10 is detected, nothing is performed at a timing of V2 byte. 
At a timing of V3 byte, ACT-PTR value +1 is written into 
the RAM 36 when INC has been detected. In contrast, 
ACT-PTR value -1 is written into the RAM 36 when DEC has 
been detected. 

15 [0058] The timing chart shown in Fig. 18 will now be 
described by means of taking VT pointer processing of 
STS transmission format as an example. The active 
pointer value updating circuit is assumed to be currently 
operating at ACT-PTR value " . " When the received 

20 pointer value of the next frame is assumed to display 
INC with respect to " , " the ACT-PTR value is not updated 
at a timing of V2 byte; the ACT-PTR value is updated to 
" +1" at a timing of V3 byte. 

[ 0059 ] Further , when a received pointer of the next frame 
25 is assumed to be "NDF-enable" (a pointer value is to be 
changed immediately) " , " the ACT-PTR value is updated 
at a timing of V2 byte in a conventional manner, thereby 



assuming " . " The following can be seen from the 
foregoing descriptions. At the time of detection of V5 
byte, the ACT-PTR value must be determined. 
Determination (updating) of the ACT-PTR value is 
5 performed in two ways: that is, a case where a pointer 
value jumps to an arbitrary position, and a case where 
the pointer value assumes +1 (INC) or -1 (DEC). During 
conventional parallel pointer processing, in either case 
the pointer value has been updated at the timing of V2 . 

10 In a case where serial pointer processing is effected 
for the latter case, if V5 byte is positioned between 
V2 byte and V3 byte and INC or DEC arises at this time, 
V5 byte is shifted faster than in an actual case by one 
frame. Update timing of the ACT-PTR value at the time 

15 of occurrence of INC/DEC is reviewed in the manner as 
mentioned above , and hence the pointer value can be updated 
at an appropriate timing. 

[0060] There will now be described a V5 byte detection 
circuit 40. The circuit 40 detects V5 byte while 

20 comparing an address value representing the absolute 
value of a receiving- side pointer with a received pointer 
value. Therefore, as shown in Fig. 14, the V5 byte 
detection circuit 40 has, as a common pointer processing 
section, the ACT-PTR value determination circuit 30, a 

25 pointer absolute address generation section 41, and a 
comparison section 42. Further, the V5 byte detection 
circuit 40 has RAM 43 which stores pointer information 



for each channel to be supplied to a V5-byte detection 
section (see reference numeral 30), The RAM 4 3 is 
identical with the RAM 36 described in connection with 
Fig, 16; a different reference numeral is assigned to 
the RAM solely for the sake of convenience. 
[0061] Here, the ACT-PTR value determination circuit 
30 determines an ACT-PTR value while updating the same. 
The configuration and operation of the circuit have 
already been described, and hence its detailed 
explanation is omitted. The pointer absolute address 
generation section 41 produces an address value 
representing the absolute position of a receiving- side 
pointer. The pointer absolute address generation 
section 41 also acts as an address generation section 
(RAM control section) of the RAM 43. 

[0062] The comparison section 42 detects V5 byte, by 
means of comparing an address value which is output from 
the pointer absolute address generation section 41 and 
shows an absolute position of the receiving- side 
pointer with a pointer value received from the RAM 43. 
By means of such a configuration, the ACT-PTR value 
determined from the received pointer by the ACT-PTR value 
determination circuit 30 is temporarily held in the RAM 
43 . The ACT-PTR value is read from the RAM 43 at a required 
timing. In contrast, the pointer absolute address 
generation section 41 compares input data with the ACT-PTR 
value that is rotated at a given cycle without regard 
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to the ACT-PTR value and currently operating. Input data 
whose timing has coincided with the ACT-PTR value are 
taken as a V5 byte. 

[0063] VT pointer processing of STS transmission format 
5 will now be described by use of the timing chart shown 
in Fig. 15. First, a pointer absolute address is 
synchronous with an FP ( frame pulse ) input from the outside 
and produced such that the position of a byte next to 
V2 byte assumes an address 0 . The ACT-PTR value is updated 
10 at the timing of V2 byte. In Fig. 15, the ACT-PTR value 
becomes equal to a pointer absolute address at a pointer 
value of "3" and a pointer value of "4". As a result, 
a V5 byte can be detected. 

[0064] In this way, the pointer absolute address (an 
15 address showing the absolute position of a pointer) is 
prepared and compared with an ACT-PTR value whenever 
necessary. A location where a match arises between the 
ACT-PTR value and the pointer absolute address is 
determined to be the location of V5 byte. As a result, 
20 a conventional method of counting a pointer value for 
each channel can be reviewed. Hence, a reduction in the 
size of a circuit and power consumption can be achieved. 
[0065] Detection of triple consecutive receipt of a 
normal pointer, updating of an active pointer value, and 
25 detection of a V5 byte have been mentioned and described 
as specific examples of pointer processing to be performed 
by the pointer processing section 13. Generally speaking , 



as shown in Fig. 19 or 20, the pointer processing section 
13 can be configured so as to have a pointer processing 
section 50 common to channels; a storage section (RAM) 
60 which stores data pertaining to the channels into 
5 assigned addresses and exchanges the storage data with 
the pointer processing section 50; and a storage section 
control section (an address generation section for 
writing and reading purposes) 70 for controlling the 
storage section 60. As a result, pointer processing 
10 sections which have hitherto been equal in number to 
channels can be realized in the form of a single pointer 
processing section to be shared . Hence # storage sections 
of respective channels can be grouped into a single storage 
section . 

15 [0066] Specifically, the input serial data are input 
to the pointer processing section 50. Pointer 
information up to that of a preceding frame is read from 
the storage section 60, and the thus-read information 
is input to the pointer processing section 50. 

20 Processing is performed again and the results are written 
into the storage section 60. The storage section control 
section 70 controls data for respective channels such 
that assigned addresses are accessed. A channel is 
managed by means of producing an address constituted of 

25 a counter and writing data into and reading data from 
a required address on the RAM 60. The pointer processing 
section 50 is shared among channels and can be used in 



a time- sharing manner in order of data input. 
[0067] As a result, in the present situation under which 
high-speed processing has become possible in association 
with progress in development of an LSI, there can be 
5 implemented a small-scale circuit which enables a shift 
from parallel pointer processing to serial pointer 
processing . 
[0068] 

[Effects of the Invention] As has been described in 

10 detail, according to the invention, attention is paid 
to the periodicity of an SDH in connection with SDH pointer 
processing. A pointer processing circuit is used in a 
time-sharing manner. Further, in connection with OH 
termination and pointer processing, the pointer 

15 processing circuit is activated at a single clock. Hence, 
an OH termination clock is separated from a pointer 
processing clock. Further, there is provided a clock 
switching circuit. Hence, in the case of input data of 
identical multiplexing level, a predetermined function 

20 can be achieved by means of a circuit smaller in scale 
than that required by pointer processing under a 
conventional method. Moreover, a signal of greater 
multiplexing level can be processed with the same circuit 
scale ( Claim 1 ) . 

25 [0069] According to the invention, during a plurality 
of OH termination and pointer processing operations which 
are asynchronous with each other, a pointer processing 
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clock signal common to respective clock switching 
sections is input through use of a common pointer 
processing section capable of performing a time-division 
operation. Outputs from the respective clock switching 
5 sections are synchronized together, and a multiplexing 
section is provided at outputs of the clock switching 
sections. A de -multiplexing section is disposed at an 
output of the pointer processing section. As a result, 
there can be realized a circuit configuration of a common 
10 pointer processing section capable of performing a 

time-division operation in response to a plurality of 
data inputs which are asynchronous with each other. 
Hence, a circuit scale can be reduced much further (Claim 
2) . 

15 [0070] According to the invention, a dummy signal is 
added to the outputs of the clock switching sections, 
and a mult iplexed/de -multiplexed clock signal is used 
for the clock of the pointer processing section. Hence, 
there is obviated a necessity for generating a system 

20 clock signal specifically designed for the pointer 

processing section, thereby diminishing a circuit scale 
(Claim 3). The clock switching section comprises a 
latching section for latching an output from the OH 
termination processing section in accordance with an OH 

25 termination-processing- side clock signal; and a gate 
section for outputting an output from the latching section 
in accordance with a pointer-processing- side clock 



40 



signal. Clock switching can be realized in the form of 
a simple circuit (Claim 4). 

[0071] According to the invention, attention is paid 
to the periodicity of an SDH in connection with SDH pointer 
5 processing. At the time of realization of serial pointer 
processing using the pointer processing section in a 
time - sharing manner , there is used a storage section which 
stores data pertaining to respective channels into 
addresses assigned to the channels and exchanges stored 

10 data with the pointer processing section, in order to 
reduce a circuit scale. Hence, the size of a circuit 
can be greatly reduced. A peripheral processing circuit 
of the storage section can be shared and simplified. 
Further, a great contribution can be made to 

15 miniaturization of a communications device, a drop in 
power consumption, and an increment in information 
traffic ( Claim 5 ) . 
[0072] Further, the 

triple-consecutive- receipt -of -a- normal -pointer 
20 detection section, which is one of pointer actions, is 
adopted as a common pointer processing section . Further , 
RAM is adopted as a storage section for the 
triple -consecutive -receipt -of -a- normal -pointer 
detection section. Information that a received pointer 
25 is not a normal pointer is represented in a bit region 
of a received pointer value. Thus, the number of bits 
of RAM can be diminished, thereby reducing a circuit scale 
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and power consumption (Claim 6). 

[007 3] At the time of detection of a V5 byte from a 
received pointer value, there is prepared an address 
showing an absolute position of a received pointer. A 
5 V5 byte is detected by comparison between the address 
and the received pointer value. Hence, a conventional 
method of counting a pointer value on a per-channel basis 
can be reviewed. As a result, a contribution can be made 
to reduce a circuit scale and power consumption (Claim 
10 7 ) . 

[0074] Moreover, an active pointer value produced when 
a pointer action, such as a pointer increment or pointer 
decrement action, has arisen is updated at the timing 
of a V3 byte. Hence, the active pointer value can be 
15 updated at an appropriate timing (Claim 8). 
[Brief Description of the Drawings] 

Fig. 1 is a block diagram showing the principle of 
the invention; 

Fig. 2 is a principle block diagram showing another 
20 mode of the invention; 

Fig. 3 is an example of a timing chart of the device 
show in Fig. 1; 

Fig. 4 is an example of a timing chart of the device 
shown in Fig . 2 ; 
25 Fig. 5 is a block diagram showing an embodiment of 

the invention; 

Fig. 6 is a timing chart of the device shown in Fig. 
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5; 

Fig. 7 is a timing chart of the device shown in Fig. 

5; 

Fig. 8 is a block diagram showing a clock switching 
5 section; 

Fig. 9 is a block diagram of a multiplexing section; 

Fig. 10 is a block diagram of the principal section 
of a pointer processing section; 

Fig. 11 is a block diagram showing a 
10 triple- cons ecu t ive -receipt -of - a- normal- pointer 
detection section ; 

Fig. 12 is a view for describing the bit 
configuration of the RAM used for 
triple- consecutive -receipt - of - a- normal -pointer 
15 detection; 

Fig. 13 is a timing chart for describing operation 
of the triple -consecutive -receipt -of -a- normal -pointer 
detection section ; 

Fig. 14 is a block diagram of a V5 byte detection 
20 circuit; 

Fig. 15 is a timing chart for describing the 
operation of the V5 byte detection circuit; 

Fig. 16 is a block diagram of an active pointer value 
updating circuit; 
25 Fig. 17 is a view for describing the operation of 

the active pointer value updating circuit; 

Fig. 18 is a timing chart for describing the 
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operation of the active pointer value updating circuit; 

Fig. 19 is a block diagram showing the schematic 
configuration of the principal section of the pointer 
processing section ; 

Fig. 20 is a block diagram showing the schematic 
configuration of the principal section of the pointer 
processing section ; 

Fig. 21 is a schematic view showing an STM network; 

Fig. 22 is a block diagram showing the schematic 
configuration of an STM node; 

Fig. 23 is a block diagram showing a conventional 
example; and 

Fig. 24 is a timing chart for describing the 
operation of the related-art example. 
[Description of the Reference Numerals] 

1, l-j OVERHEAD TERMINATION PROCESSING SECTION (OH 
TERMINATION PROCESSING SECTION) 

2, 2-j CLOCK SWITCHING SECTION 

3 POINTER PROCESSING SECTION 

4 MULTIPLEXING SECTION 

5 DE-MULTIPLEXING SECTION 

11- 3 POH TERMINATION PROCESSING SECTION 

12- j CLOCK SWITCHING SECTION 
12-j-l LATCHING SECTION 
12-J-ll TO 12-3-23 LATCHES 
12-3-2 GATE SECTION 
12-3-21 TO 12-3-23 AND GATES 
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12-J-24 OR GATE 

12- j -3 LATCHING SECTION 

12- j-4, 12-3-5 FREQUENCY DIVIDER 
13 POINTER PROCESSING SECTION 

13- 1 POINTER RECEIPT PROCESSING SECTION 
13-2 ELASTIC MEMORY (ES SECTION) 

13-3 POINTER TRANSMISSION PROCESSING SECTION 
14, 14a, 14b MULTIPLEXING SECTION (MUX SECTION) 
14a-l TO 14a-4, 14b-l TO 14b-4 AND GATES 
14a-5, 14b-5 OR GATES 

15 DE-MULTIPLEXING SECTION ( DMUX SECTION) 

16 DUMMY SIGNAL GENERATION SECTION 
20 

TRIPLE -CONSECUTIVE -RECEIPT -OF -A- NORMAL -POINTER 
DETECTION SECTION 

21 NORMAL POINTER DETECTION CIRCUIT 

22 COMPARISON SECTION 

23 DATA-ALL-ONE CONVERSION SECTION 
24, 2 5 AND GATES 

26 RAM (STORAGE SECTION) 

30 ACTIVE POINTER VALUE UPDATING CIRCUIT 
32 POINTER VALUE INCREMENT / DECREMENT DETECTION 
CIRCUIT 

33, 34 SELECTORS 
3 5 AND GATE 

36 RAM (STORAGE SECTION) 

37 ADDRESS GENERATION SECTION (RAM CONTROL SECTION) 
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40 V5 BYTE DETECTION CIRCUIT 

41 POINTER ABSOLUTE ADDRESS GENERATION SECTION 

42 COMPARISON SECTION 

43 RAM (STORAGE SECTION) 

50 COMMON POINTER PROCESSING SECTION 
60 STORAGE SECTION (RAM) 

70 STORAGE SECTION CONTROL SECTION (SECTION FOR 
GENERATING READ/WRITE ADDRESS) 

100 STM NODE 

100A, 100B TRANSMISSION LINES 

101 O/E SECTION (OPTICAL-ELECTRICAL CONVERSION 
SECTION) 

102 SOH PROCESSING SECTION 

103 POH- TERMINATION- POINTER PROCESSING SECTION 
104A, 104B SWITCHING SECTIONS 

104C POH PROCESSING SECTION 

105 SOH PROCESSING SECTION 

106 E/O (ELECTRO-OPTICAL CONVERSION SECTION) 

201 POH TERMINATION PROCESSING SECTION 

202 DE-MULTIPLEXING SECTION ( DMUX SECTION) 
203-k POINTER PROCESSING SECTION 

203-kl POINTER RECEIPT PROCESSING SECTION 
203-k2 ELASTIC MEMORY (ES SECTION) 

203-k3 POINTER TRANSMISSION PROCESSING SECTION 
204 MULTIPLEXING SECTION (MUX) 
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FIG . 1 BLOCK DIAGRAM SHOWING THE PRINCIPLE OF THE INVENTION 

1 OH TERMINATION PROCESSING SECTION 

2 CLOCK SWITCHING SECTION 

3 POINTER PROCESSING SECTION 

5 

FIG . 2 

PRINCIPLE BLOCK DIAGRAM SHOWING ANOTHER MODE OF THE 
INVENTION 

1- 1 OH TERMINATION PROCESSING SECTION 
10 1-N OH TERMINATION PROCESSING SECTION 

2- 1 CLOCK SWITCHING SECTION 
2-N CLOCK SWITCHING SECTION 

4 MULTIPLEXING SECTION 

3 POINTER PROCESSING SECTION 
15 5 DE-MULTIPLEXING SECTION 

FIG . 3 

EXAMPLE OF TIMING CHART OF THE DEVICE SHOWN IN FIG. 1 
DATA Dil 
20 AFTER CLOCK SWITCHING 
DATA Dol 

FIG . 4 

EXAMPLE OF TIMING CHART OF DEVICE SHOWN IN FIG. 2 
25 DATA Dil, DATA Di2 , DATA DiN , OUTPUT FROM MULTIPLEXING 
SECTION, OUTPUT FROM POINTER PROCESSING SECTION 
DATA Dol, DATA Do2 , DATA DoN 



FIG. 12 

DRAWING FOR DESCRIBING BIT CONFIGURATION OF RAM USED FOR 
CONSECUTIVELY DETECTING NORMAL POINTER THREE TIMES 
5 1 DETECTION OF IDENTICAL POINTER, DETECTION OF "H" 

2 RECEIVED POINTER (n-bit) 

3 DISPLAY OF NORMAL POINTER (REDUCED) 

FIG. 17 

10 DRAWING FOR DESCRIBING OPERATION OF ACTIVE POINTER VALUE 
UPDATING CIRCUIT 
INPUT DATA 

PRE-UPDATING ACT-PTR VALUE IS USED FOR DETECTING A V5 
USE ACT-PTR VALUE THAT HAS BEEN MODIFIED 

15 

FIG. 5 

BLOCK DIAGRAM SHOWING AN EMBODIMENT OF THE INVENTION 
11-1 POH TERMINATION PROCESSING SECTION 

11- 2 POH TERMINATION PROCESSING SECTION 
20 11-3 POH TERMINATION PROCESSING SECTION 

12- 1 CLOCK SWITCHING SECTION 
12-2 CLOCK SWITCHING SECTION 
12-3 CLOCK SWITCHING SECTION 
12-4 CLOCK SWITCHING SECTION 

25 16 DUMMY SIGNAL GENERATION SECTION 
14 MUX SECTION 

13 POINTER PROCESSING SECTION 
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13-1 POINTER RECEIPT PROCESSING SECTION 
13-2 ES SECTION 

13-3 POINTER RECEIPT PROCESSING SECTION 
15 DMUX SECTION 

5 

FIG. 6 

TIMING CHART OF THE DEVICE SHOWN IN 
POH TERMINATION PROCESSING SECTION 
(OUTPUT ) 
10 Co (1/4 OF Co) 

OUTPUT FROM CLOCK SWITCHING SECTION 
OUTPUT FROM CLOCK SWITCHING SECTION 
OUTPUT FROM CLOCK SWITCHING SECTION 
COMMON 

15 OUTPUT FROM DUMMY SIGNAL GENERATION 
OUTPUT FROM MUX SECTION 

FIG. 8 

BLOCK DIAGRAM OF CLOCK SWITCHING SECTION 

20 

FIG. 15 

TIMING CHART FOR DESCRIBING OPERATION OF V5 - BYTE 
DETECTION CIRCUIT 
V2 TIMING 
25 ACT-PTR VALUE 

POINTER ABSOLUTE ADDRESS 
DETECTION OF V5 



FIG. 5 



12-1 
12-2 
12-3 

SECTION 
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COINCIDENCE 



FIG . 7 

TIMING CHART OF THE DEVICE SHOWN IN FIG. 5 
OUTPUT D13 FROM POINTER PROCESSING SECTION 

FIG. 9 

BLOCK DIAGRAM OF MULTIPLEXING SECTION 
FIG. 13 

TIMING CHART FOR DESCRIBING OPERATION OF A CIRCUIT FOR 

CONSECUTIVELY DETECTING NORMAL POINTER THREE TIMES 

FRAME 

V2 TIMING 

RECEIVED POINTER 

OUTPUT 1 FROM RAM 

OUTPUT 2 FROM RAM 

INPUT 1 TO RAM 

INPUT 2 TO RAM 

NOR x 3 

FIG. 21 

SCHEMATIC REPRESENTATION OF STM NETWORK 
FIG. 10 

BLOCK DIAGRAM OF PRINCIPAL SECTION OF POINTER PROCESSING 
SECTION 
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RECEIVED POINTER 
V2 TIMING 
V3 TIMING 

20 NOR x 3 DETECTION CIRCUIT 
5 31 INC/DEC DETECTION CIRCUIT 

41 (37) POINTER ABSOLUTE ADDRESS GENERATION SECTION 
DETECTION OF V5 



FIG. 14 

10 BLOCK DIAGRAM OF V5 BYTE DETECTION CIRCUIT 

RECEIVED POINTER, ACT-PTR VALUE DETERMINATION CIRCUIT. 
DETECTION OF V5 

41 (37) POINTER ABSOLUTE ADDRESS GENERATION SECTION 
FIG. 11 

BLOCK DIAGRAM SHOWING CIRCUIT FOR CONSECUTIVELY 
DETECTING NORMAL POINTER THREE TIMES 
RECEIVED POINTER 

21 NORMAL POINTER DETECTION CIRCUIT 
DETECTION OF NOR x 3 

FIG. 18 

TIMING CHART FOR DESCRIBING OPERATION OF ACTIVE POINT 
VALUE UPDATING CIRCUIT 
25 V2 TIMING 
V3 TIMING 

DETECTION OF INC/DEC 
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15 



20 



RECEIVED POINTER VALUE 
ACT-PTR VALUE 



FIG. 16 

5 BLOCK DIAGRAM SHOWING ACTIVE POINTER VALUE UPDATING 
CIRCUIT 

RECEIVED POINTER 
DETECTION OF NOR x 3 
V2 TIMING 
10 V3 TIMING 

31 INC/DEC DETECTION CIRCUIT 

FIG. 22 

BLOCK DIAGRAM SHOWING SCHEMATIC CONFIGURATION OF STM NODE 

15 

FIG. 19 

BLOCK DIAGRAM SHOWING SCHEMATIC CONFIGURATION OF POINTER 
PROCESSING SECTION 
50 POINTER PROCESSING CIRCUIT 
20 70 ADDRESS GENERATION CIRCUIT 

FIG. 23 

BLOCK DIAGRAM OF CONVENTIONAL EXAMPLE 
201 POH TERMINATION PROCESSING SECTION 
25 202 DMUX SECTION 

203-11 POINTER RECEIPT PROCESSING SECTION 
203-12 ES SECTION 
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203-13 POINTER TRANSMISSION SECTION 
203-n POINTER PROCESSING SECTION 
204 MUX SECTION 

FIG. 20 

BLOCK DIAGRAM SHOWING SCHEMATIC CONFIGURATION OF POINTER 

PROCESSING SECTION 

50 POINTER PROCESSING SECTION 

60 STORAGE SECTION 

70 STORAGE SECTION CONTROL SECTION 
FIG. 24 

TIMING CHART FOR DESCRIBING OPERATION OF CONVENTIONAL 
EXAMPLE 

DATA Dil, DATA Dil2, DATA Di In 

DATA Doll 

DATA Doll 

DATA Doln 

OUTPUT 

DATA Dol2 

DATA Doln 

DATA Dol 
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[ttflfflMtratGHl 

im&m 1 1 mm?* is?jw\^ 7 ^-^-ccd^-a 
a«ts*«:*T»*snfcci:fe»«t-rs. max 

^ S**;WW7^— FJ»«fttf# 

2tm.(Dmm : T^ v*)w\'C7?-*izm i ~j<*- m 
[h*b 4 ] i^d^ mass**. 



(2) #19^8 - 7 9 2 3 1 

2 

-r*»*s i xais*B 2 kbkohjb^ >^;ww 
io m&m i xteis*^ 2 izmmnrnfflT-f v^;wvr r ^ 

[»**6] K#»©#^ >*«ftJffi«a*, 

^ 3mmm&m&fo&hvxmf&~znz>hLib\z, 

jfc^t 5 K«6<oraW5*-f S^^^A-f 7 ?-3r\zm-J< 
20 >^<OiB»ffiB^"ry KV^ffltS«#-f >^fflt£ 

SOW >^«8*JESt-6 R AM t Ltiussnt V» 
<& - £ s»att-5B*« 5 fa^oioisi^^ ^^;>A-r 

go 

[»*«8] m&m<ot^ >?mm%Mfl* y$-t>?m 

<h LTM^E ns <h t. % \Z, 
nz>tt*>\Z. ^7^r^W^IIWW> 

40 *w >*mm&&fr*Ji>>\zttfoisrz7 f\sx\zwz& 

My >^«l31KBo 
[0 0 0 1] 

(H2 1-H24) 

WB&«P»"r«fc«)<o^a (0i t H2) 

50 fftfl (01-134) 
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3 

(B5-B2 o) 

[0 0 0 2] 

y-* <&~F\ TSDHJ £V> 5 
*&tf#^>*fflJS£fr&5K«l;:H^ Z>o B-ISD 

n<D$m\zmix* i tu-tt«. hrmkr— an 

[0 0 0 3] fbT, ^OSDHW, tK^Ofi* 

fcfck &$k»m<D*:&i'B >*-/^y K (SOH) <h 
/UfflO/Ut-/^y H (POH) — $L\Z 

It H S O H § i f^^Si UT 

[0 0 0 4] SDHTH *5^^;M8-*ftD:7 

U-Aft»M (TH1/X) & 

oT, SONET»£V>Ki I TU-Tfc£^<pgJHSB» 

[0 0 0 5] 

H2 1tt-«WJ&:STM (RHHEiS*- 
die, STM/-H10 0BBCH JtyytrtfrZIz* 

fcm&iooA, iooB^$nx*3D, cn^co 

STM/-M00, ^ii&lOOA, 100BI:io 

oofctt, uni (rL— if • m^o^y^— x> 

[0006] ::t, sTMy-Hi ooh nni 

2 2tc^TJ;5E^ O/Egff (3tt/«ft«*«) 10 
1, SOHM10 2, POHJ||»- 2p-f >^fflS« 
10 3, X-fy^ail 0 4A, 10 4B, SOH#l31g& 
10 5, E/OSB «SL/36*«aB) 106W^T 

[0 0 0 7] dfUCcfcrK fiSIBl 0 0 AXtel 0 0 B 
rt*e<z>W;Uil 5 0Mbps <z>5e«-q- (NN I 
S» fck o/E«i o i"?*a«**l::X«3*L so 

HaisgBi o 2-csoHic^-r^ffi3i^ss$n, poh 

* • >^®31gBl 0 3-C, SDHT©POH0»* 



(3) 4^^8- 7 9 2 3 1 

4 

sn*«#tt* x< i o 4 b s^bT**«^ai 

f s i o 4 as^lt", p oHjsia 104 c^ae." 
n, iicTPOHizwr^asifisn, je^soh® 

n, 1 5 0Mb p s<0fi^tltE/O»l 0 6T^S 

[00 08] tz:5"e, poh« • *<^fii»i 

i0 0 3H ^2 3 (C^T^^tC, POH»*8t31«2 0 
1, #6§SB (DMUX® 2 0 2, *ft (n : 2JK±© 

mm (Dt^>?mmffi2 o 3-1-2 0 3-n, 

AS (MUXg?) 2 0 4^AW^^> CO 
B2 3 l:^t®B*3a«At^5. ££7?, POH 
»*i81«2 0 1H A^3f"^D i lfcr>V>TPOH 

[0 0 0 9] DMUXiS2 0 2 ttPOHJR*|j!!I»2 0 

M2 0 3 -k (k-l-n) te, #^**;W*J&fcK 

<0&fcfc#^>:*ffl3«2 0 3-kH #^>^M 
&lS2 0 3 -kl, X^ry^^^U (ES£B) 2 
03-k2, >^Ste«iai«2 0 3-k3^3fe/L 

[0 0 10] iCt, #^>*S««M«2 0 3-kl 
ttV 1 AW K V2/H h^£>V5A^ h£Jl^tt£M 

a (#-r >^s««ifiD sjrrfcan?. Esep2 0 3 - 

50 k 2fcMW >^S««l3iaB2 0 3 -k lT#£>nfcV5 

as*.m-rE««T»t). w>^iiW2 0 3- k 

3ttES«2 0 3-k 2T?K*fflSnfcV5/t>f hlffB 

[0 0 11] MUXg&2 0 4tt§^ >^£MgS 

2 0 3 - k^&0T-^*#lftUTHJAt5t)C!)T?* 

40 OD^fiffin [CJ&DTDMUXS&2 0 2 tC£0, OHiftS 
^(D^— ^£S/P (^yTJP/A^WW fib, £ 
#O^«l3ffi«B2'0 3-kTiglJtW>^^ttM 
ffl3S£ff&^ ##<>^8L3!«2 0 3-k<0ttJ*£M 
UXa52 0 41Cj;DP/S <A7WU/^U7;W 

[0012] ^rc, aseco^^T^ AA^ny^&tf 

A^^-T^>^«, A^-^tfttCPOHJRSBfflM 
2 0 1 7&>^»DMUXgP2 0 2(CM^n, CCDDMUXl^ 
50 2 0 2 fcj;0ft#-f >^Jfl.3S«2 0 3 -k^«$*l (0 
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5 

2 3(DD ill- Diln, Ti 11-Ti ln# 
M) , #-{>*&m9BMt&2 0 3-k IT?, ESgR2 0 

3 - k 2 -\CDS#^^< 5 >^<h^D ^ ^ t LTTO 

tti A ^ □ y ^RtfH) 5 >^»MU X« 2 0 
4^S, ##-f >^«LS!«2 0 3-k-\M2n (H2 3 
CDTo 1 1-Tol n#JH> , Jp-Y >*3t««L3S«2 0 
3-k3T, ES»2 0 3- k2^6©R*lBW$ 

[0 0 13] 

[0 0 14] «*co^tt"Ctt, ^>^£Q«g&2 

0 3 -ktCA*^Dy^ • (02 3©Ci 1 

1 — C i In, T i 1 1— T i 1 n#flB> , HMJ^ny 
^•^<5>^ (H23®Coll^Coln, Tol 
l-Toln#I) ^A*sn> #^>*8fi«L3«2 

o 3 - k i £#*f >^aie«Laffl 2 0 3 - k 3 t.&mfc 

%>&Uy& (H230C1 11, Coll) T?»fFT s 

A*^-:*£*^*>*^ftfc#«LT* 

[0 0 15] Tfc;b^ MjSbfccfcSfc, fiE3R<0#>f > 

T€f ^< >^«1S/17WW» & ~> U 7)V\Z&ft 

[0 0 16] 

m«t (oum^mmm t»d, £©oh»*«q««i 

feO-T^^c 2te#nv/^»St»T**K ZL<D#Uy& 
««|«2^ OHi^SMSSlcDm^^, t-MyF 
^MMJ^ £3 y # \ZM-J< *>^< >^MIl!l^ 

[0 0 17] 3fcMW >^ffll«T»»}, C(7)#-f>^ 

9\zmr3< fe<7>KHI-li:fftASnfcOH*SBfflai«i com 



(4) 4#&ii¥8-7 9 2 3 1 

1-1-1-N (Ntt2«_h<7)»ft) fc**— /V\yK» 

*«s«-c*o", m«&affi - j (j 

= i-n) rau «r (n) oASi^o^n-eni:^ 

[0 0 18] 2- 1 — 2-NH^D^;57*ai«^*D, 
*-^ay^fRK!88 2 - j «-OH*fflHasai - j \z 

10 M^hxmf^n. *oH»»jgyi«i$i - j ©w^^ 

M~J< fe®(:itlA^nf^OH«I^i - j co 
[0 0 19] 3tt#O^ffla»T*0, Z.<Dtf-1>? 

a? o»««5«, >*fflsa3<©a#£#^>^a&s 

«#fc4WB-r-5'bcoTr*« (all**, ii^i2£oi^i 
#) . 

[0020] £<o^2 k^TSBK^t, ¥^ 

n ^ ^ t- s-^ < <o \z m^m 7Lt>nt^&o wtm9sm : » 

[0 0 2 1] ±EO®l, 0 2tC^-T««fc*5Vi 

X, ^ny^fR*«2, 2-j, #>r >^MSgp 3 &JK 
T©<fc^lci^t5CifeTt^ EH^> ^n^y 
^IR8l«2 i 2- j ^r. OHJ»*ftlI«l, 1 - J ©ffl 

[0 0 2 2] Itfr, tf^>?mmffi3&, &**)V\Z 

tf-f>?mm&&. y-T;^-f>^3iiiigjBEg«*a 

50 i:d«7f€TS (IB** 6) . 
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7 

[0 0 2 3] *a03B-f >^ffla«BSr, 

^RUt^ftft^A*©*^ >^«$8£fBt&lT<5RA 

& v 3 aw f 9^ s >^#>r >^ cos€ra*s^*« 

* ©s^ra^fi*! ^ £ <h t> >^«sr 
tt*>^ eikti&. r^?w ^#-f>^«M««T# 

^>*««J*§«fflL/fcBttV3W F*-f *>ye* 

-r mmmm m&tt* ^mzm^ lt^t f 

*W >^*««S<ftmb^:^fifttV 2 AW F£W s >^ 
[0 0 2 4] 

[few] s-r* Hi^-r-hffio^je^onffl^-r^^ 

;PA>T7^— *JCS^<*-A*'\y Ftt*R£WW>* 
ja^S^Tti, OHJ»SB«i3ffia5i tr^^T, A^m^tc 

»2T, OHJR*ffll»10ffl*S» *WWy FJlftSB 

jaa«i^ n >y ^ ic^< t>©^ e#-r >&mmmz □ ^ 

3T, -/^a*aB 2 "T?#<>^ffia«^P^^fc* 

1) 0 

[0 0 2 5] m 1 fc^rSBtO^Bf-C©? 5 — 

3W5>^ (firffiBI«) H3©<fc-3K: 
0 2 l:^t±ao*««OHfflr>f 

^fcS^< >b<ojc*i±lft^sn&#OHi»SB«i3a«i - 

IB^C^^T, RF»»J*C<tD#-f >^fflffl*ff?5:5o IE 
(C, #«i«5-C. #>f >*ffiffl«3©ffl**#>f >*«L 

Jimmzftmr* (M2&92) . 



(5) »M¥8-7 9 2 3 1 

[0 0 2 6] fe;fe, (3 2 (C^T^^CO^mTCD^^O 

tez>* t£t>iz, ^(Dm2 \z^mmiz^x. #*-m 

S52 - j ^Pkm<b^>9&mm#uy9\zEr3< *><D 

{zm^m^^nr^onnmrnm^i - j cdihjjj&zsz 

70 [0 0 2 7] ±E©H1, ^2i^^T^t3*5^ 

i7ny^3R«HB2 > 2- j ^^^^W^y-FWi: 
T*/Sb ^y^ffl-C, OHJHFMfflliflBl, 1 

- j ©m***— FJ»iBffla«l^oy^tStJ€r 

39 5) o 

[0028] ^©tt, iHai©>iW 

(r, EttS^ R AM t LTlft L RAMtC 
T\ y-V^-f >^3!eI»!IBa««kffl«Bi:OBBTaD 

flxo-r^€rft^^^»o#>r>^*«*iai»-rs (iff 

m^^LTW^-r^^^fetC IE1&g|5<£:RAM<i:LT* 

^^ta^-r^ (»3R«7) . 

[0029] sstr, ^®cD^-r >?mmM*Tt7^>( 
mmz&^x. #-f >^*»«*«tmb&Bf«v3Aw 

>^fi«««*fflL>£:WfttV3AW h^-f ^ 

M«flBT#<>^«iii*&lftfflbJ&:^BfttV2A>f F^ 

FU^lC#^a*tl-5 (»*«8) . 
[0 0 3 0] 

50 T^>o ^5 te*$£W<D— **B*9S:^-r^ny^Bn?*S 
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[0 0 3 1] ^LT, COPOHttMRtftf'f 
SBtt, 13 5^^Ti:^^> 3r?(©POH»««l31ffll 

1- 1 — 1 1-3, 3t?<Z>4?ny£?iH&ffil 2-1 — 1 

2- 3, ^S£B (MUXgB) 14, *fflO#<>^j8L« 
«1 3, #«gB (DMUXgf) 1 5, y^-m^^ 

fflHSBll-jKk 3*K©X*Bf (SOMbpsO 

[0 0 3 2] Sfc, ^Dy^Jl«12-jli &P 
OH^«j[tSggl 1 - j fc2#«UTRH-E>*U ^OHfe 

Wfflsiffi 1 1 - j <^m^ (a^^-^d i j, ^-r ^ > 

^Ti j) #t-;^yF»»ffli^Py^Ci 
j fc»-3< & >^ffll«^ n y ^ C o 

MffiJlffloffl**, POH«ll^n«^C i j 

i j ' ) fcS^^s/^-rsfca&jca^o^^^i 

2-j-ll- 1 2 - J - 1 3 SfT5 ^ y 5^ 12- 
j - 1 ^y^SRl 2- j -l<Dffl*S3RO^«ia 

bfc^Ds/^Co') fcS^ffl*T3fcs&l::3t><©A 
N D y — K 1 2 - j — 2 1 — 12— j — 23, OR£*— 
hi 2 - j - 24 **-rsy— hgB 1 2 - j - 2 ^ 30 
-h«l 2 - j -2 0ffl*£#^>*ffi»W#Dy^C 
o I^S^^^^-rs^Ty^SBl 2 - j - 3 t^^X. 

[0 0 3 3] WD*^ftt«l 2 - j tCte, P 

7^Co^3^lT77fl 2 - j - 1 1-1 2 - j 
- 1 3 S^fJANDy- M2-j-21— 12-j- 
2 3A,ft«nfe*©»HSl2-]-4, 12-j- 

[0 0 34] MUX8J14H ^a-^»12- 
j >^ ffllfl^ D 7 ^ c o (;I^< fec^tc 

*i*-«^^tlfc#POHJ»«Jfta«l 1 - j <Z)tU^ w 

&?)T*&D, Z<DfrZb\Z, ClCOMUX^l 4te* |g| 9 
^T£5tC, »POH**«l 1 - j (7)^r-^D i j ' 

(j=l-3) <h^-I^^l 6frt><D¥^-m 
n (DM) £^fiT£MUXgI5 1 4 a <h, §POHW 
ffil 1 - j co^-f 5>^T i j ' (j =1-3) ty^ 50 



1 6^bC0^$"^ (T i 4) ^#fflf 
£>MUXg5l 4bL tf^>^J&ffiB<Z>^Dy^Co<fc 
M5>yTot^5MUX»l 4 a, 14 b^O^fi 
M^£^£T£4#^<Z>#JI82§ 1 4 c ££-tfe*.T^ 

[0 0 3 5] MUX^SHaH 4^(DANDV 

— M4a-1 — 14 a-4tORy— h 1 4 a- 5 t 
^^m0, MUX«14bll 4t3C0ANDy— 
hl4b-l-14b-4 tORY—h 14b-5iS 
^fc^LT^S. aP-f >^«L31*B1 3tt* MUXg&14<£> 

-f>^«L3ffi«l 3tt, tf'f >*3«ffl3£«l 3- 1, X 
^fy^^^'J (ESSB) 13-2, afl-f>*ai«#i 
US? 13-3 £^-fc*_TV>2>. 

[0 0 3 6] #^>*gfi#lfflfi«l 3-lttV 

l/H K V2/Hh?5^V5;Hh^W®I 

W-O^^fiffll) Stt-rfeOT, ESSBl3-2te 

>^a«ffl3«i 3-imnfcV5w us* 

taiS««S^Dyd7C ofMUXfl!^S0^5>y 

3S8B1 3-3HESHS1 3-2TK*fflSnfciW^ 

flfflS!«13-l, X77ry^^*U (ES^) 13 
-2, #^>^j£©jgtJl«l 3 -3te^T^*;H*K 

[0 0 3 7] DMUXgRl 5 te, >^i&9lffl 1 3© 
ffl**«»©ffl*®^ (f-^Do 1-Do 3) K#BS 

Dy^CotlT, MUXgEl4&r/DMUXgBl5T 

43, SMUX«1 4T?*1L&^H D 

MUX915T11 ^>^Mlil3^^> 

[0 0 3 8] ±SB«0«!J«lc«t0, 2fc<0«fc-5fc:I&fP£fT& 
3c £t\ **J6«Ttt, STS-ll/^;HOM (-x 

— j 1— Di 3) , &Uy& (9U*j&C\ 1— C 
13), ^ >^ W*f ^ >^T i 1— T i 3) *«3 

*5D, STS-lKWi^t 2t^4^D-^ 

[0 0 3 9] fit, dOfi^te, POHWM1 
1-1-1 1-3T, 2S8C5S/P (yU7^/A7 
l^iW Jft^n, 8l?!l01^Dy^ti;HhOT- 
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[0 0 4 0] $ £KI, ^Dyi7*ft«12-1-1 2- 
3Tii # S T S - 1 ©i^SS/Xf n */ ^ C o S 
MUXSB1 4T^n^-f 5>^/ (^D^y 
^) Co' l£*9**.2>. MUXggl4Tte, & 

^D-y^SIl 2-1-1 2-3^e>C0m^JlC^5- 
^-^8 If v hfcttftlU 3 2tfyhtb, 3 2*f8fc 
P/S U^VJV/isVTM *«LT, tB^-T^ 
— ^D14, ^3>^T14) 0 

[0 0 4 1] — >^ffi31^ 1 3 Ttt, yXrA 

^-f5>not, VTKW^ >^fd"ttSA^ff 
^otW^t^ (^-^D 13). DMUXgPl 5T? 

^T4©P/S^g|t>ff^:a<, 
[0 0 4 2] Z(DhZ<D&ffi~V<Dmn?'f ^>tf&^ 

\z. poH»sBfflaiai l- j ©m*&m*^o^^ • 
^-r 5>^^*D»^sfc8e»<o^ny^»«ai 2 - j 

Jl#ny^£AA?"3 ft^Dy^fliftW 1 

2- j ©ffl#oHjjj&«t!9, uns^sflsu cco^m 

[0 0 4 3] < 1 ) TlW 1 3 CD&£ 1 file HI 

(2) #>f 1 3***— ZUyWOmftt.U 
0, fif»«»f^*fr^P*a©#-f >^jfl31ffll 3 (OUT 

(3) SV^C^RMlT&SWftOPOHJHFai&t^sR-f > 

[0 0 4 4] (4) y^-^-^^ftsnr^cii: 



(7) ^5^8-7 9 2 3 1 

[0 0 4 5] *W >^jaH^l 3-efr^^# 

co— 0y^^T^i. 0 1 0co<£5t::£:£o T&:b-£, ceo 
i0 ^titt[Hjf®2 0, 7^f^^>^tl»30 t V 

[0046] ^-r, y— ^;u#-f>^3iHFiiii8s«*a 

(UK 2 0 fcTPV*Ttt9TrS<!:* Z.<Dmi&2 y'J7 
iWSTO y -v;u#-f 3 05BI«S«*ma>*S& 
TJJIBiLfcfcGTC* dGD^tc, 153 1 1 <£ 5 fc. 

d©y— v;i^3R>f >^3Hia«Sg«*miiIK2 Ott, J 
— T^sR-f >^ttfflimiR2 1, Jti&S&2 2, 5*-*:*- 

4, 2 5&*iBflD#-f ^ataastuT^^-r^D, 
a? jet-* y-v^-f >^3m»ttse*ttiaB (^22 

~2 5<0««#j«) fc^fWTittDlKOr^r^**^ 

>^**satt)tti"rfefle)OTH^xas*SB (ram 

MSB) 2 7 fc*fc;*:T^5. 

[0 0 4 7] ;-vjW^>^W2 1 

it5t»©7?. Jtttffl2 2tt. RAM2 6T^^n^t& 

<z>a#£all rij ic-r^fe©*?*^ y— vjU/p-r 
>^^mi°is§2 1 ©m^€rSte*r^^tetHiK2 3 - 1 

MtelHl2&2 3- lcom^^^ft^O^^co^fn 

Si50Ry-h2 3-2WM$nTM 0 
[0 0 4 8] AND^"-h2 4tty— T^aS-O^JBWJ 

©^2 i^ai^tJt*fe«B2 2©tti*(oiftaa&t* i bo 

AND^ — h 2 5 JiANDV — N 2 4 (Dtftjj tRA 

40 h 2 5 0tti^j^v-7j^ >^ 3 [Hia^mtfemim^ 

20©ai^i:7^^ Q Uc^oT, :«1 ltC^TlHl^ 

TfrJ, s«#-f>^^ y-v;V/tt<>^mg&2 i ,h 

Jttt»2 2tA*^n^i:tt>tC, Jt««2 2rtt, a 
©#-f>^t > RAM2 6©HFffe^^^;Uffl^^>7 K V 

— ^^«^-r^»fca6trRAM2 6©Bff3e^ir^ffla<0 
T©-^tU<h|^— #<>^ffl^m (RAM 2 6) 
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[0 0 4 9] m 1 2ttRAM2 6 (Dmtii&T&Tm 

co®) ^by-v^-f >^&amufc«F«c thj t 

B 1 2 y MiSSW 

£75<2)0±t*!y THJ fcTS C ttMbTV^ 0 fi£ 

R^T?^*. IP^> RAM2 6i:ttH12 00i:®(Oi 
CO 0 5 0] S^t;:, £<oy— SUtitlRS 

>^fit r aJ T»fPbTV>ifci:U 71/-A2T rflj 
£3«bfc£-T*£> Sfi^-T >^=^=RAM2 6 00m^ 
<2> (S971x— AsjW >^fit Taj ) hfcr), RAM 2 6 
<DAtJ(D <H— >**MH) feu ro j <h&£o 
[0 0 5 1] *C, 71/-A3T, TINVJ (/— T 

;vmM2 3^W^^t: , 7b r l j Kb 

T* RAM2 6©A*®tl/TRAM2 6l:»fii*n 
5. 7 1/-A4, 5, 6^: r j3 J & 3 EjKWr 

2 6OIBA0IORAM2 6©fflA0)= 1 t^O, J — 

-r;u#-f >^ 3[H2ffiSlS (n or x 3 ) atttmsns 
[0052] ^ntcicD, v;i,3p-f >^3ii«se 

tjktBS^UT;HaaTtr?5:-5fcS^0, RAM2 6^ 

#^>?mmm (inc/deo £&ffib&^&#tev 

Z.<DT^y^^ ^#-f >^tt3ESBIsI»3 Ott, HI 
6K^-r«t3fc, I NC/DECttttilHJ»3 1, > 
^ffi*gi£gR32, tl/^^3 3, 3 4, ANDy — h 3 

5 s*i©#>f >^«iis t lt* ^ at^ o , mz. 50 
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14 

T#T'(7tf'(>*«Xmm («F*3 1-3 5 0)«W> 
180 T#^>^«««£«ttlb&fir (INC/DEC« 
fflHf) ttV3/W h^-f 5>^3S-f>^*«t««a& 
*^**JM£*fJ6b&:r Hl/7irf*a*h5ti:'b 

^ttttiL^V^^V2AM h-^-f 5>^T?3*#-f 

AM (6B1t«) 3 6RtfCORAM3 636»5ft*W 
lSO#<>^««£«Om-rfc86©T'HWXS8^« (R 
AMMM) 3 7W^W5. 

[0 0 5 3] INC/DECiM3Hl 

tXDT, -e©«ffllS*tt, >^<i*iMSS3 2, -feU 
^^3 3-\A^3^n^.o >^Mif«gIS3 2tt, IN 
C/DEC&tti[HI&3 lT?*^>^ttiBi*ft«Hibfcl$ 
tt#-f ffi OltoW >^f + 1 XttBtoW > 

;?«-l)«8£U I NC/DEC^ai[HlS&3 

[0 0 5 4] tl/^^33H INC/DECfe» 
3 I7?#>f >^tt««^«fflbfciettV3/t>f 5 
> ^SMLTCM^ <h b 

tRAM3 6l:ft»t5i:t!)l:, INC/DECM 
3 1 >^«**£ttffl b& ^ V 2 n-r h 

§tlTRAM 3 e^ftft-r-SfeOT?*"*. 

[0 0 5 5] ±is#&3 4fct, AND^ h 3 5ftZ<D 
»#tCJSBi;TS«#<>^Xtt#0^«»i««3 2^ 

RAM3 6K»£&*n££dfcfcoTViS. ANDy 

y — T;i/#-f >>? 3 iUKafi*a^N o 
RX3 v;^7p>f >^3»lKg««ffl«f 

tt THJ ) t V 2 ^< 5 t t St)© 

[0 0 5 6] 75:*3, RAM3 6<Offi*lt >^flt*§ 

*»3 2©A*«^««sn5tt'bfc 1 7^f>r^# 

-f>^« (ACT-PTRI) ©«*a:LTV5/Hh 
^tBIMSS4 0CDifcgc^4 2^«»$tl5«fc-5fc?S:oTVi 
So ±f2©J;^iriNC/DEC^ACT-P 

TRii^v3^-f ^ >y-eff^-5a*»*ot*3 

DT^So EP^, V5;^h©*IBIiACT-PTR» 
^7C{CbTfr^oT^S/c^, V2Wh^6V3AW 
h^fflTtt, K«rfla©ACT-PTR«tT?«:»nfi^:ei 
fi:^. ^*n»0xt^ Kf»-r*<miM«m<Z>ACT-PT 
Rt© J 6S^<WV3A>f hJK»«r2CH-r*©^» 

[0 0 5 7] L^ot, ^^16l:iWtH 
*-TI0«>(rS«#-f I NC/DE C<$tfcti[oJg§ 
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3 IT? I NC/DECOM^fr&^o fbT, INC 
/DECCO&a^n&tttUt V2AWh©^5> 

fcJbH*. i NcVDEc6w$n*t, v 

^ >t/mz I NC^e»ACT-PTRt+ l<Dfit£, 
DEC&S ACT-PTRtt- 1 RAM 3 6 \ZW 

tO 0 5 8] STSE27t-TybOVT* 

S^^TR«t5, 3tft, ACT-PTRf T a j T» 

V2/H F*-f 5>yTf<OACT-PTR«©3E«r«ff 
fcfcri\ V3/HhM5>mCT-PTRiS 

r« + i j ic^gr-r^o 

[0 0 5 9] *CD7^©S«#-f>^ 
TNDF-enab 1 ej (IP^7p-r >***36) 

CT-PTRi0HT^V\ fjS J -h!B<8 2? 

(INC) Xfct- 1 (DEC) «E* 

£\ «#<B#fck V5A-fW2/MhtV3/Hh 
<Dm\Z$>-DT. ^<Ot$INC, DECaifr&JbnS 

£RR£ D 1 7l/-^f< V5/H h^Id^-frTb 30 
3i0 0 -£-£T?, JiSS^^otClNC/DEC^CDACT 

-PTRM©Mff^-r^>^^Mii[-riittCctD, 
[0 0 6 0] V5/^f htftffi|§]»4 OfcO^TR 

h*fflHI»4 0«, 01 4t'^-r<t^f^ ACT-PT 
Rffi*StH!83 0, ^>^M7H1/X^M4 1, ^ 

0, Mf~, V5/W h^M («F^3 0*#I) 

S^ATt^, fc:fc, ^0RAM4 3ffll6TP^ 
LfcRAM3 6tH-©t)©7?, <Mft±> »&"=>jfc:«F# 

[0 0 6 1] ACT-PTR«Siffil5lB3 0*i 

ACT-PTRt£IffL^eiACT-PTR«£» 
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15 

U'XRiflU lfck S«fl!l#-f>^«>«3*ffilB«r^"r7 
FUXffi£^£-r#t>OT&£o £©sJW>*« 
*f7H^X5S*«4 1I4RAM4 3 COT F l/X^^fegB 

(RAMM) "tbTfeaffi't-CV^." 

[0 0 6 2] ifc«8B4 2fck 

§P4 i^e©a««#-r >^<z>*B*Mfc«s^-rr FWX 

fif<hRAM4 S^^fiOaeaB'f >^«tStfc«b^e» 

D, SfiaR-f >^^6ACT-PTR«ft^lHlK3 0T 
«£3*i;fcACT-PtR«Wu -lRAM4 3Tfia* 
M^^-f5>^CRAM4 3J;DiM$n 
— #-f>^|ft»7 FUX38£IB4 1 fck ACT 
- P T RI 1 te:fe< Hffift < -^O^^^Hie IT^S 
0, 3S«ESBfP*OACT-PTR«ttttt$n, — SL 

[0 0 6 3] STSfil7*-Vyh©VT* 

»^5A*^WFP (^W-A/Wl^X) f:MLT* 
0, V2/HhO^/Hh^f^7b < l/7 TOj <h 
&S«fcat»4l/TV^ ^l/t, ACT-PTRIt 

T3J XIX T4J TACT-PTRI=^>^I6 
*rT.Fl/X£&D> ZtUzl:*) V h^m*T^^ 

[0 0 6 4] £<Z>J;5K^<>^i&^y Fi^X MW> 
^<Dl^«ftffiB£^Ljfcfc<!!>) «:Jfl*U ACT-P 
TR«£KBJfcttbTl^ ^UT, ACT-PTRf 
>^«»7 Hl/X^-atfcBfSV 5/t>f b<D 

s. 

[0 0 6 5] fcfc, >*#13MR1 3T?frfc5siW> 

S!8813£, 01 0 Id^-T^ 5 (C, 

&&<i>*mmms 0(komt?iD«i?tsE*is (r 
am) 6 o c©e*«6 o^«!i»-rsie«a«»« 

[0 0 6 6] CCOcfc^iCTn^ XlJ^ntz: 

y>J7^x-^lt W^jfiI«5 0l:A*Sn*- 
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SB1t«6 0^&W7U-A*T©*>f >^«**«» 
31*Jfr!S:*3nH«|B««6 OtcS^ii^ns. IB 

[0 0 6 7] ^CDcfc^tCT^^tC^O, L I SUM 
[0 0 6 8] 

[0 0 6 9] %fc. ffiSK^HJTe*** 

[0 0 7 0] SSfcl, #»gm*» ^Dy^fR««(Oa 

[0 0 7 1] SDH(0#-f 
fc*3V>T, SDHO*l©MlttlC3lBU, >^ffi 



(10) WHT8-7 9 2 3 1 

mD <Dmmmm(D^m^rfmmitf)^m\zr3:K> , w\z 

[0 0 7 2] £ blr. #-f>^7^y3>(7)l^$.l) 

6) . 

[0 0 7 3] Sfc, atW>^SV5mh*« 

7) 0 

[0 0 7 4] ££tC* #>f >^U^>hXtt3R-f 

u * > h©#>r ytrntisa^stenTttT 

(HAH 8) o 

[i^Mois^^ifa^] 

[0i] *mi<DBm7vy#mx»z>. 

30 [02] *«9BOffia)!B«&^TJS31^Dy^0T* 
[03] A^v— h©— WT* 

[04] 02tr^f ^g©^-r Aft-H^)- 

[0 5] *jsw*^r^D^^0"c»s o 
[06] ms\z^rr&m<o^^ a^v-h^o 

[07] 0 5tC^-T^@CD^-YA^V— hT&<5o 
[08] ^Dyi7*«B8<O^D5/^0r**. 
40 [09] 

[0io] #>r >^«aaa8oK«^ny^BiT*s. 

[011] /-^JI/#-f >^3!sIiiJtta«tftffl|5lB<Z>^ 

[012] /-v;p#>r >^3imiiji«amiftmic*Effl^ 

[013] J -T2l/#>f >^ 3 @XjR3AttU[£IK<z>K» 

[014] vb;h MftfflniBS©^n^^BiT**o 
[015] MftmHFB<0»fP&iffiWr«fca6<Z) 
5^ ^A^t-hT^, 
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[HI 6] 7^7^ ^#>f >^«M«rlHlgS©^Dy^H 
[01 7] T^^^^^>^«3E»lHlB&0!KlfP*BiW 
[HI 8] 7^^^^#>f >^«!E»rIaia©i!lfPSiaW 

[hi 9] >^fflaao«is«i«*^-rHffl^D^ 
[0 2 0] #4>9&m&<bmmk&*ttmwrfuy 

[02 1] STMifcs^tliStH-T?**. 

[02 2] STM/ — HOlRBSWjsJt^-r^ny^BITf 
[02 3] WJ^tyP^^^T^So 

[024] ae*«oftf^&Kwr^fc«)o^-fA^^— 

1, i-j A*A, y H»«fflaia5 (oH»«iai3a 

SB) 

2, 2-j 9u*j9m$m 

3 >^®SgR 
5 #8igB 

1 1 - j POH»S|M!l3S« 
1 2 - j &Uy#miiM 
12-J-l ^y^ffl 

12 - j -11 — 12 - j -13 ^-/^ 

i 2 - j - 2 y- 

1. 2 - j - 2 1 ~ 1 2 - j - 2 3 ANDV — h 
1 2-j ~2 4 ORY-h 
1 2-j - 3 

12- J-4, 12 - j - 5 

13 ^ >?$mu 

13- 1 >^a«ffl3i!{B 

13-2 X^X^y^^ErU (E Sffi>) 

13-3 #>f >^BIBJtta!« 

14, 14a, 14b #SSB (MUXgB) 

14a-l-14a-4, 1 4 b - 1 — 1 4 b - 4 A 

14a-5, 14 b- 5 OR^-h 



(11) 4#IS¥8- 7 9 2 3 1 

a? 

1 5 &Hm (DMUXi) 

1 6 y^-m^^£& 

2 0 y - >^ 3 lirSl^ff ttttlsIK 
2 1 /-v;i^>**HileI» 

2 2 Jti&gB 

2 3 ^-^-JM^&SB 

2 4, 2 5 AND^-h 

2 6 RAM (BBttflS) 

30 T#Tj7^>?mwmm?& 

10 3 1 IN C/D E C^aJUfK 

3 2 aw >?mmmffi 

3 3, 34 

3 5 AND^ — h 

3 6 RAM (fBtttffi) 

3 7 T HVX55±ffl (RAM^fPSB) 

4 0 V5/Wh«Wim» 

4 1 slW>*»#7FlxX3fc£« 

4 2 JtKffi 

4 3 RAM (8B«S) 

a? so ^sco^-r >^#ls£B 

6 0 Gttffi (RAM) 
xf8£*B) 

100 S TM7 — H 
100 A, 100B 

1 0 1 o/esb &t/9ssxms> 

10 2 SOHjfflaifiB 
103 POH»M-3jW>*«!S!S 
1 0 4 A, 1 0 4B X-f *y^gB 
59 10 4C POH52ffl£B 
105 SOHfflfflffi 

1 0 6 E/OgB (M5L/%X»m 

2 0 1 POHJH«|fil3ffi« 

2 0 2 #J8iSB (DMUXgB) 
2 0 3-k aW>**lWW 

203-ki 3iw>*s«ffl3« 

2 0 3 -k2 l7Xf7^^U (ESSB) 
2 0 3 - k 3 sR-f >^MB«tSSB 
2 0 4 #fi§B (MUXgB) 



—299— 



(12) 



- 7 9 2 3 



[01] 



[BJ2] 



o o 



o 
O 



ro 



Q I— 





o 


flu 




o 


-V-— ( mil 
□3*1 



Q I — O 



i 

CVJ 



o 
Q 



o of- <-> I— 



-AAA w>l- 



7 \ 

■5 s 1 







a 











1 


1- 





o 



f=J=f 



Z..25 



OJ 



"3 



a h- o 



a 



—300— 



(13) 



8-79231 



[0 3] 



[04] 

1 2 pififAS«MA4Y-l*-ff< 





■ 










z 

N 






CM 




Z 






o 




5 




X 

□ 




CO 




















CM 




z 




I 


< 








t 




z 

XI 

i 




















.£3 




z 


















*5 


I 




CM 

a 

<V 
G 




Z 

z 

X 

a 


s 



5* 







CM 




z 












1 




























2 










.a 












"o 




eg 




z 

i° 











o 

Q 



II 2] 



DATA 



[01 7] 



o 



si 



—301— 



(14) 



8-79231 



[0 5] 



% mmftii* ti7 n m 



oj ro 
o o o 
O Q O 




— 302 — 



(15) 



*&M¥8-7 9 2 3 1 



[06] 



[0 8] 



El 5 i;fit&£fl9>IA+*-K 




3: 

a. cm 
u_ > 



9> 

tr. 



fc 



m 
> 



—303— 



(16) 



#^¥8-7 9 2 3 1 



[07] 

05 n*tRIfli>>fM-f-|. 




[01 3] 

J-7JUPTVJ3 Slit«»««r4lffl»«»lf«tt« 



Hz: H^H 1 ^- 



f 1 



[09] 



,♦14 



i 



^ e © e ® >j 

*5 ^ ^ ^ ^; a: 

•S3 ^4 44 K *< O 

2 S S S Z 

< < < < 

£ a: or (£ 



Co'- 



DiV- 
Di2'- 
Dl3'- 
DM- 

TiT- 
Ti2'- 
Ti3* 



M4o 



CP 



140-1 



14a -2 



14a- 5 



c> 
c> 



14a -3 . 



14a -4 



4- 



-D14 



Ti4'- 



14b -1 



M4b 



c5 



14b- 2 



,14b-5 



14b-3 , 



14b-4 



-T14 



-14c 



1/4 



-To 
-Co 



IM2 1] 



100 




.100 



100A 



10O 



—304— 



(17) 



8-79231 



II 0] 



V 9 Mil §P 0# It! 7 »7 0 



V5 AM 



[014] 



■Si 



< CO 



O 



g 



in 
> 



5 

o 



OJ 

ro 



5 




O , 





IO 

ro 



^ — | o o 



^13 



m 

x 

o: 

o 



O 

jL 



£ g 

o ^ 

ft 



UJ 

o 



m 



O 
ro 



ro 



Q Is) 
g 3g 



T 



-ttltl C?n 



AA 



cvj ro 
> > 




—305— 



(18) 



8-79231 



II 1] 



fl 8] 




--■*l=l 



to 

> 



—306— 



(19) 



^^^8-7 9 2 3 



II 6] 



[i^2 2] 

stm K*M*JI*Kfe *t1*D* 9 D 




CD 

O 



^- ^- o 
+ i + 

uoa: 
2 uj o 

> — « Q 2 



o 

o — 




Si 



o 

T-J cl o : 




# 1-5 

F 



CO 

I 

< 
o 
o 







UJ 




Q 


M 


o 


•Si 


►—1 







n&<^I ro 

X 

cr 

o 



5n 

c\Jro 



—307— 



(20) 



4*H¥8-7 9 2 3 1 



f 1 9] 




im2 3] 



o 

o 



o 
Q 



ro 
I 

ro 



CM 

T 

8,- 

OJ 



o 

cvj 



x & 



O 

Q 



O 



O 

o 



C3N 



o 
a 



Ui co ^ n 



r 



eg* 



OJ 

O 

CVJ 



O 

OJ 



5 



Q O Q H 


<-> 


o 




o 








& 


o 













I 

fO 

o 

CM 



—308— 



(21) 



»Wt*P8- 7 9 2 3 1 



E20] 



m2 4i 



o 

CD 

-Ma 



o 
m 



=3 
O 



I 

I 

I 

,--1— ■ 



I 



L.«?_ r J 
.__(J__ 

I 



!° 

1 /-v 



\. 



I I 



o 



Si 



CM 

u 



o o o 



Q Q Q O 

£ \f- ^ 



c: 
Q 



— 309 — 



